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R deſign of the following 
| Treatiſe is, to preſent to the 
Public a comprehenſive view of the 
preſent ſtate of ELECTRIcIT Y, re- 
duced into as ſmall a compaſs as the 
nature of the ſcience would admit. 
It is divided into five parts, in each 
of which are contained ſuch par- 
ticulars, as had leſs connection with 
a 2 | the 
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iv PREFACE. 


the reſt; and the diſtin& view of 
which, it was thought, might be a 
means of preventing a confuſion of 
ideas in the minds of thoſe readers, 
who before have not been much 
converſant with the ſubject. 


The fr /? part treats of the Laws 


of Electricity only; i. e. of ſuch 
natural laws concerning Electricity, 


as, by innumerable experiments, 
have been found uniformly true, 
and are independent on any hypo- 


theſis. In this part, the Author 
has not deſcended to any particu- 
lars, which were not clearly aſcer- 
tained, or which were inconſidera- 
ble; but he has, at the ſame time, 
taken care not to omit any thing 


material, 
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material, or which ſeemed to pro- 
miſe future diſcoveries. 


The /econd part is merely hy- 
pothetical; relating not to facts, 
but to opinions. The great im- 
probability of moſt of theſe hypo- 
theſes determined the Author to 
render this part of his work as ſhort 
as poſſible. 


The third part contains the prac- 
tical branch of Electricity. Here 
the Author has taken care to in- 
ſert a deſcription of all the new 
improvements in the apparatus; 
which ſerve to leſſen the expence 
of it, and at the ſame time to fa- 
cilitate the performance of the ex- 

N a 3 peri- 
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periments. As to the experiments 
themſelves, he has chiefly inſiſted 
on a few principal ones, which 
ſeemed moſt neceſſary to illuſtrate 
and confirm the laws of Electri- 
city; omitting a great number of 
others, which he has met with, as 
they appeared to be only variations 
of the former. He has however 
given an account of ſome others, 
which, though not abſolutely ne- 
ceſſary, ſeemed very deſerving of 


notice. ; 


The fourth part contains a brief 
account of the principal experi- 
ments, which have been made by 
the Author himſelf, in purſuance 
of what occurred to him in the 
courſe 
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courſe of his ſtudics in this branch 
of philoſophy. In this part he has 
omitted to mention, not only thoſe 
attempts, which did not produce 
any conſiderable effect, but alſo the 
innumerable conjectures he formed 
about them and others, not yet 


brought to the teſt of actual obſer- 
vation. 


The f/tb part contains the prac- 
tice of Medical Electricity, which 
was formerly printed by itſelf. 


The Author takes this opportu- 
nity of acknowledging the obliga- 
tions he is under to ſeveral of his 
ingenious friends, for various expe- 
riments, and remarks, communicat- 
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vil PREFACE. 
ed by them; and particularly to 
the late Mr. WiLtiam HexLy, who F 
did as much as laid in his power to b 


inform him of every particular, 
which he thought would enrich and 
embelliſh the work, 


It was deemed unneceſſary to 
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point out thoſe gentlemen, whoſe 2 
experiments and obſervations intro- 
duced in this work,- were before 
well known to the world; for 
which reaſon the Author has con- 
fined himſelf to the mention of the 
1 names of thoſe perſons, whoſe ex- 


1 periments were new, or not com- 
5 maonly noticed by the writers on this 
| | ſubject. 
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The third edition was enriched 
by various new and intereſting par- 
ticulars, which were diſperſed 
throuphout the work; but ſince 
that time divers improvements, and 
many very remarkable diſcoveries, 
have been made rclative to the Sci- 
ence - of Electricity, amongſt which 
we mult reckon the ſurpriſing ſub- 
ject of ANIMAL ELECTRIC IT Y. It 
became therefore neceſſary to add 
thoſe diſcoveries and improvements 
to the work; and in order to ac- 
commodate the poſſeſſors of the 
third edition, the firſt and ſecond 
volumes have been reprinted with- 
out any material alteration, whilſt 


the new particulars have been col- 
lected in a third volume, which may 


* be 
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plates are added to it; ; and a co- 
pious Index of the particulars which 
are moſt deſerving of attention. 
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be had by itſelf, : as well as with the : = 
other two volu mes. 1 


To render the Treatiſe more in- 


telligible and uſeful, ſix copper- 
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and nations, have each in their turn 
ſome happy period of glory and ſplendor, 
in which they more than ever attract the 
human attention, and, by caſting a ſtronger 
light than at other times, become the fa- 
vourite object and purſuit of the age; but 
theſe periods are ſoon over, and a few years 
of luſtre and fame are often overbalanced 
by centuries of oblivion. From under- 


excepted, which, owing to the vaſt and ne- 
 cellary. extent» of their" uſe, and io ke 
fruitfulneſs of their productions, are ever 
flouriſhing ; and although once unknown, 
ver when faine had proclaimed their birth, 
or publiſhed” their advancement, they ne- 
ver": afterwards declined. Of this kind is 
e of 1595 moſt yy” and 
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going this fate, ſome ſciences are, however, 
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ſurpriſing among all the branches of natural 
philoſophy that ever were cultivated by 
man. This ſcience, aſter it began to ſhew 
the extent and generality of its power ; 
after it was known to be one of the greateſt 
agents of nature; remained always in 
vogue, was profitably cultivated, irremit- 
tedly advanced, and is now brought to a 
fate, in which, inſtead of becoming ſterile, 
it ſeems further to engage the general at- 
tention, and to promiſe to its followers more 
munificent rewards. Optics, indeed, ſhews 
many enchanting and uſeful properties, but 
concerning viſion only; Magnetiſm exhi- 
bits the force of attraction, repulſion, and 
polarity in that ſubſtance called a Magnet : 
but Electricity, containing, as it were, all 
within its power, alone exhibits the effects 
of many ſciences, combines together diffe- 


rent powers, and, by ſtriking the ſenſes in a 
particular and ſurpriſing + manner, affords 


pleaſure, and is of uſe to the ignorant as 
well as the philoſopher, the rich as well as 
the poor. In Electricity, we are pleaſed 


with beholding its penetrating light, ex- 


hibited in numberleſs different. forms; we | 
edemire its amen * repulſion, acting 
we | | upon 


- 


upon every kind of body we are ſurpriſed 


force of its battery; but when we conſider 
and examine it as the cauſe of thunder, 
lightning, aurora borealis, and other appear- 
ances of nature, whoſe. direful effects we 
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we are then involved in a maze, that leaves 
nothing to contemplate but the inexpreſ- 
fible and permanent idea of admiration and 
wonder. RENE" 


* 


known electrical effect, is by the famous 
antient naturaliſt THBOPHRASTUs, who 
BS flouriſhed about 300 years before. the pre- 


| ſent era. He tells us that amber. (whoſe 
Greek name is Meuron, and from whence 
95 the name Electricity is derived) as well as 
the - lyncurium*, has the property of at- 
4 tracting light bodies. This was all that 
3 was known of the ſubje&, for about fif- 
1 It hath been in a manner proved, that the Hncu- 
; rium of 'THEOPHRASTUS is the very ſame ſubſtance 
. that now goes under the name of Towrmalin; of which 
e 


we ſhall haye occaſion” to ſpeak in the courſe of this 
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by the ſhock, terrified by the exploſion and 


can in part imitate, explain, and even avert, 


The earlieſt account we have of any 
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teen centuries after TEO HRASTUSs; in 
which long period we find no mention in 
hiſtory of any perſon having made any diſ- 
coveries, nor even any experiments in this 
branch of philoſophy; the ſcience remain- 
ing quite in the dark till the time of WM. 
GILBERT, an «Engliſh phyſician, whoſe 
work de magnete, which contains ſeverab 
electrical experiments, was publiſhed in the 
year 1600 and who, for his diſcoveries in 
this new and uncultivated field, may be 
juſtly deemed the father of the preſent 


Electricity. He obſerved, that the pro- 


perty of attracting light bodies, after rub- 
bing, was not peculiar to amber, or the 
tyncurium ;. but that many other. bodies poſ- 


ſeſſed it as well as amber. He mentions a. 
great number of thoſe, together with many 


particulars, which, conſidering the ſtate of 


the ſcience at that time, may be e ; 
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5 e by ſmall- degrees, paſſed, as it 


were, from infancy to  puerility ; 3 many an 


excellent Philoſo pher undertaking. to ex- 
in this wall: ſuch was Sir 
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FRANCTS BATON, Mr] Borzx, Orro 
Gutrxxer®; Sir Is AAG NRWTOR, and 
moſt of all Mr. HawzzsB2s, a perſon, to 
whom we are much indebted for many im 

portant diſcoveries, and a real advancement 
of Elcaricity. Mr: HAwxkskRH was the 
WF fiſt who obſerved the great electric power 
of 'glaſs a ſubſtance, that, ſince his time, 
has been generally uſed by all Electricians, 
= in preference to any other electric. He 


firſt remarked various appearances of the 


electric light, and the noiſe accompanied 
with it, together with a variety of pheno 
mena PEA to A attraction and re- 


3 


i Mr: IG the ſcience of 
Electricity, however hitherto advanced, re- 
mained for about twenty years in a ſtate of 
quieſcence, the attention of philoſophers 
being at that time engaged in other phi- 
loſophical ſubjects, which, on account of 


th& new diſcoveries : of the incomparable. 
Sir IAA NewrToNn, were then greatly in. 


repute. Mr. Grey was the firſt, after this: 
period of oblivion, to bring the ſcience; 


485in to light. He, by his great diſcoye= 
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been daily multiplying ſince Mr. GRExI 
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il INTRODUCTION. 
ries, re-introduced it to the acquaintance 
of philoſophers, and from him the; true 
flouriſhing era of e Tt on ſaid to 
a PE: TY 22s f D 1. e. 
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The nb. of. Eledtricians e — 


the diſcoveries made, and the uſe derived 
from thoſe, till the preſent time, are · mat 


ters really worthy of attention, and deſerve 


to be admired by every lover of the ſci- 
ences, and well-wiſher to the human 
ace. rin get 35 iv 
, | I! nin nen 

| Whoever DW oa himſelf acquainted, | 
with the particular tranſactions concerning 
thoſe advances, ſhould read the /elaborate 


_ Hiſtory of Electricity compiled by the 


learned Dr. PRIESTLEV, a work that will 
inform him of whatever had been done 

relative to the ſubject till its publication. 
I, for my part, muſt forbear making any 


| long hiſtorical detail; this treatiſe being | 


intended to give an account of the preſent 
ſtate of Electricity, in a methodical, man- 
ner, and not an hiſtory of the ſame... I-ſhall 
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ſcience; had, through the indefatigable at- 


by the diſcoveries that were daily produced, 
excited the curioſity of philoſophers, and 
engaged their attention; yet, as the cauſes 
of any thing, whether ſmall or great, 
known or unknown, are ſeldom much at- 
tended to, if their effects are not ſtriking 
and ſingular; fo Electricity had, till the 


Philoſophers, Its attraction could in part 
be imitated: by a loadſtone; its light by 
a phoſphorus; and, in ſhort, nothing con- 


thc public attention, and excite a general 
= curioſity, until the capital diſcovery of the 
vaſt accumulation. of its power, in what is 


| | | was accidentally. made in the memorable 
year 1745*. Then, and not till then, the 


* This great Aer was made by Mr. Vox 
KL1xisT, Dean of the Cathedral in Comin. See the 


third edition of Dr. . 8 Hiſt, of EleR, 
Per. vin. e's 1. | | 


tention of ſo. many ingenious perſons, and. 


year 1746, been ſtudied by none but 
85 tributed to make Electricity the ſubject * 
commonly called the Leyden phial, which 


ſtudy of Electricity became general, ſur- 
Win every N and invited to the 
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Houſes of EleAricians a greater number of 
| ſpectators, than were before aſſembled to- 
. gether to obſerve any PR os anna 


digious number of Electricians, experiments, 
and new facts that have been daily produced 


ſcience ever ſince that time went on with 


but, however, the ne plus ultra is, in all 
probability, as yet at a great diſtance, and 


promiſing further diſcoveries, perhaps 


* made. F 


iv IN NTRODUCTION: 


ments whatſoever. 


Since the time of this diſcoyery, the pro- 


from every corner of Europe, and other 
parts of the world, is almoſt incredible. 
Diſcoveries crouded upon diſcoyeries ; im- 
provements. upon improvements; and the 


ſo rapid a courſe, and is now ſpreading fo 
amazingly faſt, that it ſeems as if the ſub- 
ject would be ſoon exhauſted, and Electri- 


cians arrive at an end of their reſearches : 


the young Electrician has a vaſt field before 
him, highly deſervin g his attention, and 
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T.F. a perlon,. holding with ohe of his 1 
hands a clean and dry glaſo tube, rubs 
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| t with his other hand, alſo clean and dry, © 
19 oking. it alternately upwards and down= - = | 
4 wards z and after a few ſtrokes, preſents to | 
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it finall light bits of paper, e be: 
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tal, or any other ſubſtance, the rubbed 
tube will immediately attract them, and 
after a little time will repel hem pre- 
ſently, attract them again; and fo alter - 
nately continue this attraction, and repul- 
ſion, for a conſiderable Time. If this tube 
be rubbed in the dark, and, after having 
been rubbed, a finger be preſented to it at 
the diſtance of about half an inch, a lucid 
ſpark will be ſeen between the finger and 


the tube, accompanied with a ſnapping noiſe; 


the finger at the ſame time receiving a puſh, 
as if it were from air _— with TIC 
out of a falt pipe. e er, f . L. 
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In this experiment, the attraction, re- 


pulſion, ſparkling, &c. are the effects of 


that unknown cauſe called Elaciriciiy; and 
hence they are called elecFricu appruruntvs. 


The glaſs tube itſelf is called the electric, 
and all thoſe bodies which are capable by 
any means to 'prodiice {ich Effects, are 
a called ehetrics me! as the rü bing awakes, ; 
a8 it were, in them tlie power of Prödu- 


eing electrical appearances, they are there- 
fore ſaid to be excited by the Tubing. The 
or any other body 9 rubs an 

| . KAealrie, 
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e is called the rubber; and if, in- 
Nead of the perſon rubbing the glaſs tube, 
a machine be conſtructed capable by any 
means to excite an electric, this 2 be an 
eleftrical OI: 


If at be od of the tribe agate to 


11 held by che hand, a wire of any-length 
= be tied, ſuſpending a metallic ball at its 
end, and the tube be enlited as before, the 


metallic ball will, in this caſe, acquire all | 


1 the properties of the excited tube, i. e. it 


will attract, ſparkle, c. like the tube it- 
ſelf, the electric virtue paſſing through the 


-wire to 'the ball: hence, tlie wire is ſaid 
to be a canductor of electricity; and all fuch 
bodies as are capable to tranſmit the elec- 
tric virtue, like the above - men tioned wire; 
£ are calling conduttors. 7D 


: 


But is, Inſtead of the wire, a filk firing 


be uſed i in the above experiment, and the 


tube be excited as before, the ball in this 


| caſe. will riot ſhew any ſigns of Electricity; ; | 
the filk ſtring not permitting the electric 


virtue to paſs from the 9 to the ball: 
8 +4 Ik 9 8 B. 2 | FOB hg hence 


A CoMeLETE TREATISE 
hence the filk ſtring in this caſe, and all 
thoſe ſubſtances through which the electric 


virtue cannot be tranſmitted, are — non- 
conduct or. 9. | 


A body reſting intirely upon non- con- 
ductors is ſaid to be ig ſulated; ſo, in the 
laſt experiment, the metallic ball was inſu- 
lated; ſince it was ſuſpended intirely by 
the ſilk ſtring, which is a non- conductor. 
The bodies which are conductors, and 
thoſe which are non- oonductors of elec- 
tricity, togethet with their peculiar pro- 
perties, as far as they are known, will be 
plainly laid down in the following chap- 
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Of Electries and Conduttors. 
HE firſt and principal maxim in 
Electricity is, that all the known 
dees in nature are divided into two claſſes, 
Pix. Ele&rics and Conductors; experiments 
5 1 chewing, that whatever ſubſtance is a Con- 
actor of Electricity, cannot be excited, 


+ . 
A of) 
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(hence Conductors are alſo called Nor- 
We -/erics) ; and that whatever ſubſtance can 
be excited, is not a Conductor, (hence 
WE Elefrics and Non-conduftors become ſyno- 
nymous tetmsꝰ This maxim, however, 
is not to be conſidered as ſtrictly true and 
general; for | in reality we know of no ſub- 
ſtance that may be called'a perfect Electric, 
nor of any that may be called a perfect 
Conductor; the Electric virtue findin g 
ſome reſiſtance in going through the beſt 
Conductors, and being in part tranſmitted 
through, or over the ſurface of moſt, and 
perhaps | all the Electrics. The leſs per- 
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fect Conductor any ſubſtance is, the nearer 
it comes to the nature of an Electric; and, 

on the other hand, the leſs perfect Electrics 
come neareſt to the nature of Conductors. 
The limits of thoſe two claſſes come ſo far 
one within the other, that there are many 
ſubſtances which may be actually excited, 
and at the ſame time are pre pretty good Con- 
ductors. If the reader defires, to . know 
thoſe ambiguous ſubſtances, he muſt ſeek 
for the worſt Electrics among the Elec- 
trics, and for the worſt Conductors amon 

the Conductors, excepting ſuch on which 


the experiment cannot be eds, as fluids, 
powders, &c, 


The two FR nn liſts contain, ir in gene- 
ral, all the Electrics and Conductors, diſ- 
poſed i in the order of their perfection, be⸗ 
ginning in each liſt with the” 1 perfect 
of their claſs. In this order, however, 
the reader muſt not expect a great exact- 
vels; that being impracticable, when 7. 
ſtances are ſet under general articles; and 
at the ſame time is of Ab if * of 
any uſe whatever, | 
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Glaſs, and all vitrifications, even thoſe 
of metals, 

All precious tones, of which, thi moſt 
, are 2 the beſt, 


8 4 Fenner r A T1 


Oils ®, 
Calces of Metals and 8 
The aſhes of animal and n ſub- 
ſtances. 
All dry d ſubſtances. 2 
All hard ſtones, of / =P 1255 hardeſt 
are the . | 


» 


Many of the ee s es, 
and perhaps all thoſe upon which the ex- 
periment can be made, when very hot, 
loſe their electric property, and become 
quite, though not equally good, Con- 
dyQors; ſo red-hot glaſs, melted reſin, 
hot air, baked wood made very hot, &c. 
become Conductors of electricity. But it is 
very remarkable, that the focus of a burn- 
ing-glaſs is not a Conductor of electricity, 
It has been obſerved, that glaſs, eſpecally 
the hardeſt and beſt vitrified, is often a 
very bad Electric, ſometimes being quite 
a Conductor. The Abbe Nollet and others 
have made various experiments relative to 


this property of. glas, A hot without Mr 
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n BLECTRICITY. 9 
mining intirely the cauſes which occafion 
5 the difference. © Glaſs veſſels, made for 
electrical purpoſes, are often rendered very 
ME a Electrics by uſe and time, though 
they might be very bad ones when new. 
* on the other hand, ſome glaſs veſſels, which 

nad been long uſed for excitation, have 
WE ometimes loſt their power almoſt intirely. 
A ] remember to have obſerved two indiſput- 
x _— jor ris fore, 


yy A glaſs veſſel, out of which the 8 
been exhauſted, on being rubbed, ſhews 
—c figns of electricity upon its external ſur- 
* all the electric power appears 
beithin- the veſſel “; and a glaſs tube, or 
3 with the air condenſed in it, or 
full of ſome conducting ſubſtance, is in- 
capable of being excited. But a ſolid ſtick 
of glaſs, of ENG, &c. may be excited. 
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Semi-metals. 

8 Ores; of which the beſt are thoſe that 

I contain the metallic part in the greateſt 

©. quantity, and come neareſt to a metalline 

f | ſtare. | $2 "2:09 3 

1 1 Charcoal, made either of animal or 'of 

FL vegetable ſabſtances, F 8 
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: The fluids of an animal body. e 


r excepting air and oils *, * FELT 
| 2 The efftuvia of Baring bodies. ine 
oe Jeet, Ms AS 
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1 | 2 Mr. Acyand, being at Berlin, in the month 'of 
= — 1776, obſerved, © that water ' froze to the 
. os W's of N ee 
8 . e . 4 . N 1 E. (which 
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Snow. 

_ Moſt feline a of which: tho 
10 metallic ſalts are the beſt, 4 

_ Stony ſubſtances, of which the handel 
6/4 ary the worſt, + 

2 Smoke. . ü 

The vapour of hot water. 

=__  Elccricity pervades alſo vacuum, or he. 
bſence of air cauſed by an air-pump, al- 


N 


= (which ee to the thirreenth ae. n 0 of. 
IF F ahrenheit's ſcale) was an electric. He tried his ex- 


periments in the open air, where he found that a rod 
of ice two feet long, and two inches thick, was a very 
imperfect Conductor, when , Reaumur's thermometer 
vas at fix degrees below o and that it would not in 
WE tho-1caf} conduct, when the thermometer was at 20. 
By whicling: a ſpheroid; of ice in a proper machine, 
he even electriſied the prime conductor, fo as to at, 
tract, repel, give ſparks, &. The ice that this gen- 
tleman made uſe of, was free from bubbles of airy and 
W quite tranſparent; to produce. which, he uſed to ſet 2 
veſſel, containing diſtilled. water, to be frozen, upon 
the window of a room, which was rather warm with 
reſpet᷑t th the ambient air; where the water began to 
freeze on one fide. of the. veſſel;-while on the other fide 
it was ſtill liquid; in which caſe, he. ſays that the 


4 bubbles of ene the part of the water 


1 
$ chat began to 
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liquid party. ſo s 38 ee dee of 
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ung the quickſilver in the tube, found that the clec- 


12 AMFCoMpPLETE TREATICE 
— wy. ae A 


Beſides theſe, all bodies, in which more 
or leſs of ſome of the above-mentioned Con- 
ductors are contained, are alſo proportion- 
ably Conductors; thus, green vegetables, 
raw meat, &c. are pen re on n 
of the fluids they contain. 


From this principle it follows, that all 
Electrics, before excitation, ſhould: be well 
cleaned, dried, and ſome made even very 
hot, in order to free them from every hu- 
midity ; otherwiſe they are ſo far from the 
nature of Electrics, that they become ac- 
rally:  CanduQtors, on account of the 


ee bee e wntibes nate hs 
E yourable to this hypotheſis, a moſt curious diſco- 
very made very lately by Mr. Walsn; who, being 
« aſſiſted by Mr. de Luc to make a more perſect va- 
« cuum in the double or arched barometer, by boil- 


« trit-ſpark or ſhock would no more paſs through it, 
chan through a ſtick of ſalid glas. Dr. PziesrLeY's 
Exp. and Obſ. on different Kinds of Air, vol. i. p. 284. 
Farther experiments and obſervations of the author and 
ethers, concerning the conducting or non-condutting 
power ofa vacuum, will be found towards ISAT 


this Work, * 
| 5 


* 


—_ . en ELEGTRICITY. 23 
WE moiſture which they contain within their 
WS pores, or upon their ſurfaces. 


WS charcoal, it moſt be obſerved, that all char- 
coal will not conduct equally well, there 
n ſometimes is in ſuch a ftate, that it 
in aft the paſſage of a large quantity 
r clefric fluid along its ſurface, when it 
nn dot conduct it any other way. This 
ce difference of the wood from which the 
ert that is applied in the proceſs of mak- 
_ fuch as have been * oo 


ceſs of coaling is ſuffered to flame, or not, 

is. quite immaterial; and the continuance of 

the fame degree of heat has no apparent 

| P 
of the charcoal. 


ro 


It 


.yations on different Kinds of Air, Sec. xiv. 


In regard to the conducting power of 
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Tt will not be improper to obſerve im 
this place, the different changes from Con- 
ductor to Non- conductor, occaſioned in 
the fame ſubſtance by different prepara- 
tions. A piece of wood juſt cut froni a tree 
ds a good Conductor; let it bo baked, and 
it becomes an Electrie; burn it to a coal, 
and it is a good Conductor again; : laſtly, 
let this coal be reducet to aſbes, and theſe 
will be impervious” to clectricity. Such 
changes are alſo uhſervable in many other 
bodies; and very Aikely in dll »fubftances 
there is a ion from the beſt Con- 
ductors to hs! _ Non · comductots of 
"EI 37 1 LACS ar n - N 
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F. in nge bene its in FR 
- firſt chapter, the perſon that rubs tho 
tube be inſulated, 1. e. be ſet with his feet 
1 cake of reſin, a ſtool with glaſs feet, 
| Saber other gbocdl Electric, ſo that the 
Fommunication between his body and the 
atth be cut uff by means of Electrics; and 
F in this: ſituation he rubs the tube with 
pis hand, as before; this perſon, as well as 
e tube will, in chis caſe, appear electri- 
ed. If any light bodies be preſented to 
ny part of his body, they will be attract- 
d and repelled. If another perſon preſents 
is finger to him, a lucid ſpark will fol- 
low, with a ſnapping noiſe; and, in ſhort, 
this inſulated perſon: will ſnew every ſigu 
ee eee the tube exhibits. But 
their electrieities are not the ſame; the 
dea ofthe tube being juſt the reverſe 
the electrieity of the perſon: and their 


ptcuaappeainces are the 5 
Whenever 
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1. Whenever a light body inſulated, as, 
Phy inſtance, a ſmall piece of cork ſuſ- 
pended by a ſilk thread, has been attracted 
W by the tube, and afterwards repelled, if no 
* conducting ſubſtance touches it in this 
[| ſtate of repulſion, it will not be attracted 
by the tube again. The fame happens 
with the inſulated perſon; for when this 
light body has been once attracted by any 
part of his body, and afterwards repelled, ⁶ 
it will not be attracted again; but if in this 
ſtate of repulſion the tube be preſented 
to it, then it will be attracted, and that 
violently, by the tube; and when repelled 
ll. by che tube, it will be attracted by the in- 
| ſulated perſon. Further, if two or more 
| 


light inſulated bodies, like the above 
mentioned piece of cork, be ſeverally at- 
tracted by the tube, and when afterwards 


E repelled, be brought within a ſimall diſ- 
| tance of one another, they will repel each 
other, and, if well inſulated, continue in 
tts electriſied and repulſive ſtate for a con- 

* + fiderable time. The fame will happen, if 
. preſented to the perſon inſtead of 
KC. . -the-tube; they will alſo, after being once 
repelled. by this, repel one another. But, 
py in 2 2 1 T3366 : Tr, tte Frag if | 
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one, or more of thoſe ligh ht inſulated bo- 
a ies be attracted and repdica by the tube ; 
ad one or more others be attrafted and re- 
eucd by the perſon, and afterwards botli 
r all (i. e. ſuch as were preſented to the 
be, and ſuch as were preſented to the 
ſulated perſon) be brought within a ſuffi- 
cnt diſtance of - one another, they will 
en, inſtead of repelling, attract each other; ; 
Ind inſtead of continuing ele&rificd, ex- 
IS guith at once every ſign of electricity. 
bheſe two elecgcities, therefore, are þ are. (as 
4 ; ſaid before) the one juſt the contrary 
the other, the one attraQting what the 
her repels ; and, as if one was an affirm- 
Ne, and the other a negative power; 
hen equal quantities of each are ſummed 
0 ogether, they balance each other, and loſe 
88 Ric N 720 | 
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| Wa ov conſiſts in the appearance 
their ligbt. If à pointed body, - as- 2 
2 wire, or the like, be preſented 
d the” excited tube in the dark; 4 ſucid 
flobule, like a ſtar, will be ſeen upon the 
pount 3 but if chi pointed body be pee 

Ro: 1" infulates Ferſon, then in the 
b. „dn OO place 
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place of the ſtar a lucid pencil appears, 
compoſed of rays, ſeemingly iſſuing from 
the . and EN 8 tOFArds. * per- 


* 


* Laſtly, in ſome experiments (obich 
will be hereafter particularly mentioned, 
and this property better explained) the elec- 
tricity of the tube, when in the act of paſ- 
fing from a body overcharged with it to 
another, either not electrified, or poſſeſſed 
of the contrary electricity, ſhews an indiſ- 
putable current from the former to the 
latter; and the electricity of the inſufated 
perſon, when in the act of paſſing from a 
body. overcharged with it to another, either 
not electrified, or poſſeſſed of the contrary 

0 c electricity, ſhews cleatly : a current from the 
N Ancttter to the former. 8 
= „ n I RN 
| "Theſe two cefricitics are not only ob- 
| ſerved in the above-mentioned experiment, 
dut in ſeveral other caſes alſo; and they 


=. ahways; er each other, for when 


. #200 7 cxene; ith apnea; baths E-.n 
A | pointed needle be preſented to the inſulated gei ſon, 
= At the diftance of about one inch from ſome part of 
| 2 . N 
dk. 
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Wiferent Electrics are rubbed, ſome will 
F acquire one electricity, and others will ac- 
Fe quire the contrary ; the rubber, if inſu- 
25 Wated,; ſhewing at the ſame time ſigns of 
the electricity contrary to that acquired by 
e excited electric: beſides this, almoſt 
| Ele&rics may be made to ſhew at plea- 
re the one or the other electricity, ac- 
Eng to the ſubſtance uſed for a rubber. 
Nence the following corollaries may be de- 
ed: viz. 1 Whenever two different 
8 4 1 bſtances (being both inſulated, or only 
it 1 What which is a Conductor) are rubbed to- 
echer, except they are both equally good 
; = onductors, they will be both electrified, 
5 Z Wd one acquire the electricity contrary to 
ee electricity of the other. 2. Almoſt all 
he Electrics may be made to acquire, at 
pleaſure; the one or the other . 
ling proper rubbers; 


| The firſt of theſe two Leer "= 
hat poſſeſſed by the glaſs tube in the above 2 
xperiment, as it was thought to be the 4 
* Ry production of rubbed glaſt, was . 

led the Pitreous Elefiricity; and the 


her, as it was if obſerved: to be pro- 1 
. by reſinous ſubſtances, v was called. | 
Ca 
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the Re/indus Electricity. The Vitreous Elec» Wali 
tricity is alſo called Poſitive or Plus Elec- Wl 
tricity, for a reaſon that will be conſidered | 
in the courſe of this Treatiſe ; and the 
Reſinous is called alſo Negative or Minus 
Electricity. A body, therefore, poſſeſſed Wl L 
13 of the Vitreous, Poſitive, or Plus Electri- 
city, is that which ſhews ſuch ſigns as the 
tube was ſaid to exhibit; and a body poſj- 
1 ſeſſed of the Reſinous, Negative, or Minus 
W . Electricity, is that which: ſhews ſuch figns Wm 
Hp as the inſulated perſon was ſaid to exhibit i 
in the above · mentioned experiment, 


In the following Table may be ſeen what 
Electricity will be excited in different bo- 
dies, when rubbed with different ſubſtances, 

| Smgoth glaſs, for inſtance, will be found by 
& this Table to acquire a Poſitive Electricity, 
VB when rubbed with any ſubſtance hitherto. 
8 tried, except the back of a cat (by which 
= I mean the ſkin of a cat while on the ani- 
mal alive); rough glaſs, vis. glaſs the poliſh 
* of which has bern deſtroyed by emery or 
= ' otherwiſe, will be found to acquire the Po- 
| ſitive Electricity, when rubbed with dry 
F o no ee ek and the N 
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of when rubbed: with woollen cloth, the hand, 
1 cc. and ſo of the reſt. . 


WT he b kof a ry et with which 
bn raus {Bro bro "hs been hitherto tried. 
4 ; Eve ery ſubſtance hitherto tri- 

e gia ( Poſitive ) ed, except the back 4 


"08 wo Politive Dry. oiled filk, ſulphur, me- 
5 2 ou 0 - \_ _,...C'Woollen cloth, quills, wood, 
Dex of . ara {Negative 1 paper, ſealing- wax, white- 
n hag Hom? © wax, the human hand 
hy bd 1. 


4 —_—_ | 
oarmalin 


Metals, wo; loadftove, les. 
ther, hand 7 paper, baked 
wood. 20 

Negative oer finer . 

rr Poſitive ee vik, metals black 

cloth. 

Isa ip ot and, * * 


» 


Poſitive Sealing-wax. . 


2 Hare” s, —＋ 1 yo ferrer's 
Pee | Kin, loadſtove, brats, filves, 
con, hand. 


Polujve 1 8 
1 — 3, weaſel's, and ferret's 


ia, hand, leather, wootlca 
Flath, per. LM 


q = 
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wo 


3 land, e 
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50083 Although, is doch caſes, very nue Eleftricing can he el. 
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The preceding Table might have been 
much extended, had I choſen to bring into 
it all the minutiz attending this matter as 
far as is known; but this I have thought 
unneceffary and impraQticable, becauſe ex- 
periments of this kind are of fo nice a na- 
tyre, that they require the moſt ſcrupulous 
attention in making them; and then their 
effects depend upon ſo ſmall and variable 
circumſtances, that often the very ſame 
Electric, rubbed with the fame rubber, gives 
at one time figns of of Electricity, and at 
another time figns of the contrafy. . Avery 
little alteration in the ſurface, / a different 
degree of dryneſs, and even a different ap- 
plication af the ſame ſybſtances, often occa- 
ſions a difference in the Electricity. I ſhall 
only obſerve in general, that as far as may 
be deduced from the greateſt number of ex- 
ts, it appears, that when different 
ſubſtances are rubbed together, that whoſe 
Electric power is the ſtrongeſt, in general 
acquires the Poſitive, and the other the 
Negative Electricity and when two bo- 
dies, differing in the ſmoothneſs or rough- 
neſs af their ſurfaces, are rubbed together, 


the IVES acres the e and 
- the 
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rougheſt the Negative Electricity. 
WT boſe two qualities are often to be conſi- 
aered both together; for, except the two 
Fi odies are of the fame ſubſtance, as ſmooth 
a * d rough glaſs, white and black filk, &c. 
2 they generally differ in both, viz. they have 
1 not the ſame electric power, and at the ſame 
time their ſurfaces differ in ſmoothneſs. 
This rule, however, is not to be conſidered 
K 2 conſtant and general ohe; for, according 
s chis principle, it ſhould ſeem that a piece 
3s of ſealing-wax, when rubbed with the hand, 
0 paper, would acquire the Poſitive Electri- 
_; but this 1 is contrary to experience. | 


In caſe that two eleQtic ſubſtances, equal 
in every reſpect, are rubbed together, it is 
to be obſerved that the ſubſtance which ſuf- 
fers the greateſt friction acquires the Nega- 

tive, and the other the Poſitive Electricity. 

Suppoſe, for inſtance, that a piece A of filk 

be drawn acroſs another piece of filk B, in 

every reſpe& equal to the former, fo that 

the ſurface of the whole piece A, i. e. of one 
nde of it, be ſucceflively drawn over one part 
of the piece B, them A will acquire the Po- 
five, and B the Negative Electricity. "The 
4 £4 nb reaſon 
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reaſon. of this may probably be, becauſe the 


part of the piece B, over wh ich the picce 
A has been drawn, has acquired a greater 
degree of heat ; for it has been obſerved, 
that heat rather diſpoſes N to be elec- 


trified Negatively. 
E K IV 


| of the afferent Methods of exciting Ge: 


UBBING, as we obſerved before, 2 
the general mean by which all electric 
ſubſtances that are at all excitable, may be 


excited. Whether they be rubbed with 


Eięctrics of a different ſort, or Conductors, 


chey always ſhew ſigns of Electricity. and 
in general ſtronger when rubbed with Con- 
ductors, and weaker When rubbed with 
Electrics. But beſideg friction, there are 


other means by which ſome Electrics may. 


be cauſed to ſhew electric appearances: I 
a melted 


cing. 


* 


theſe are, by melting, or 
Electric i into another ſubſtance; by heating 
or cooling ; and by evaporating or efferveſ- 
The particulars obſerved by ufing the 
firſt of theſe two methods are the n. 
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5 3 If ſulphur be melſed in an earthen veſſel, 
fte cop upon Conductors: if taken 
Fond but of the veſſel, when cold, it will be 


pund ſtron gly electrical; but not at al ſo, 
it be FIR to cool upgn Elecrics. 


# © 2 * 


erwards left to cool, they will both ac» 
rire a ſtrong Electricity, the ſulphur Ne- 
tie, and the glaſs Poſitive, whether they 
left to cool upon Electrics or Con- 
uctors; however, they always acquire a 
3 onger power in the former caſe than in 


"0 flel is ed with metal. It is remark⸗ 

25 ile, that the ſulphur ze quires no electricity 
4 it begins to cool; its. power increaſes in 
3 roportion as it contracts, and is the ftrong- 


the ha time the weakeſt. _ 
baked wood, i it acquires a e fa 


ie wood a Poſitive Electricity; but if i it 
poured into ſulphur, or rou gh Wu it 


when in the ſtate of greateſt contraction x 
ut then the electricity of the glaſs veſſel i s 


R e e 
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Melted ſulphur poured into a metal cup, 
and there left to cool, ſhews no ſigus of 
Electricity whilſt in the cup; but if they 
are ſeparated, hey will then appear ſtrongly 
electrified, the ſulphur Plus, and the cup 
Minus, If the ſulphur is again replaced in 
the cup, every ſign of Electricity will va- 
niſh; but if, whilſt they are ſeparate, the 
Electricity of either of them is taken off, 
they will both, on being replaced, appear 
poſſeſſed of that Becky wo 85 Has not 
. ren off. . 


Melted wax, poured into glaſs, of wood, 


acquires'a Negative Electricity, and leaves 


the glafs- or wood Poſitive. © Rut ſealing- 
wax pbliret into ſulphur, acquires: a Poſi- 
tive Electicity, aud leaves the Lulpbur 


Ne gatly ee 
egative. cds 
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chere freſh from the till, as i bolts 
in the tin pans in which it is receiyed, be- 
comes Rrotigly electrical: when turned out 
of the pans, it tetains for ſome time this 
property, but ſoon loſes. it by handling. 
Melting it again in an iron ladle, and pour- 
ing it into the tin pans as at firſt, will for 


_ or twice, renew the pavers B but, 
when 
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when the maſs becomes very dry and paw- 
lery in the ladle, the Electricity is revived 
o more by ſimple melting; but if then a 
u che oll be added, and mixed well 
ich the chocolate in the ladle, on pour- 
eee eee it will be 
pund to * . care its elec- 


- a 
4 - 
$2. , 
4 
w 
T5 = . * 
* * 4 


1 No that we are ſpeaking of melted Elec- 
4 ics, it will not be improper to obſerve, 
bat it ſometimes happens, chat ſome elec- 
ic ſubſtances, by being melted and left to 
3 = acquire an electrical power, which 
oy cy. retain for a conſiderable time, often 
months together, eſpecially if they be 
2 Preſerved free from dampneſs and duſt. 
och effects have ſometimes induced Elec- 
Wricians to think, that ſome bodies are poſ- 
ſeſſed of a permanent or perpetual Electri- 
ity, which is as inherent in their ſubſtance 
zs the magnetic power of a loadſtone: in 
th, however, no ſuch ſubſtance has yet 
deen found ; and although roſin, ſulphur, | 


„ I Ae . chocolate, together with 
method of reſtoring its power by means of olive 
eee f he bw My Wy Hawn, FBS. 
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ambgr, ſilk, and ſome other Electrics, ſhew 
ſigns of Electricity for a conſiderable time 
after they have been rendered electrical, yet 
their power is continually diminiſhing till 
it quite vaniſhes, It is remarkable, how 
ever, that ſulphur, reſinous ſubſtances, bi- 
tumindus ſubſtances, and filk, retain in 
general the electrie power much longer than 
glaſs, or any other Electrics; the reaſon may 
be, that they do not attract moiſture like 
glaſs and other ſubſtances, or perhaps be- 
cauſe they are more crepe 


12 a ſtick of ng at be broken into 


two pieces, the extremities that were con- ; 


' tiguous will be found electrifled, one . 
tively, and * other ee "0 1223 


The property of exhibiting © enden . 
phenomena, by meas of heating and coot- 
Ing, was firft obſerved in'a hard ſemi- pellu- 
cid foſſil, known under the name of Tour- 
tudlin'® . This ſtone, which is generally of 


= This Koche is 8 "det by the Dutch, 


from its property of attracting the aſhes, when laid 


near the fire, Linmeus calls it A ogg 
his F Is. 1 | 
— ts Ns a « deep 
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n deep red or purple colour, and ſeldom 
exceeds the fize of a ſmall walnut, is com- 
mon' in ſeveral parts of the Eaſt Indies, 
and eſpecially in the iſland of Ceylon. Its 


properties in regard to 3 are wii 
following: 


L 


+2Þj T he Tourmalin, while „ ben in the 
ſame degree of heat, ſhe ws no ſigns of Elec 
tricity, but it will become electrical by in- 
creaſing or diminiſhing its heat, and ſtronger 
in the latter than in the former circum- 
ſtance. An exceedingly ſmall variation of 
temperature 1s often ſufficient to render the | 
Tenn ſenſibly cledirical,” | 


2. Its Electricity does not appear all over 
its ſurface, but only on two oppoſite ſides, 
which may be called its poles, and they are 
always in one right line with the center 
of the ſtone, and in the direction of its 
ſtrata; in which direction the ſtone is ab- 
ſolutely opaque, though on the other, ſes 
| OR | 


3. Whillt the Tourmalin i is hang de" 
of 12 kides ee by A) 1 45 electri- 
fied 
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fied plus, and the other fide B, minus: But 

. when it is cooling, A is amn and _—_ 1s 
plus | 


45 if it+bo*heated, und fo Mee: 6266] 


without either of its fides being touched, 


then A will appear poſitive, and B nega- 
tive, all the time of its heating or cooling. 


5. If this ſtone be excited by friction, 


like any other Electric, then each of its 
ſides, or both at once, may be made Poſitive. 


6. If the Tourmalin be heated or cooled 


upon ſome other inſulated body, that body 
will be found electrified as well as the ſtone, 


and poſſeſſed of the Electricity contrary to 


that, acquired by that fide of the ſtone 
which Was laid 0590 WS 


From kite WE ally Gael, that if one 
fide of the ſtone, in ſome circumſtance of other, is 
growing hot, while the other is cooling, then both 
fides will appear poſleffed of the fame electrieity at the 


| fame time; and if only one fide changes its degree of 


heat, while the other remains the 2750 Pn: the 2 2 


| Nees will e 


t rey 7 The 
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7. The Electricity of each fide, or of 
both, may be reverſed by heating or cool- 
ing the Tourmalin in contact with various 
ſubſtances; ſo if it is cooled, or heated, in 
contact with the palm of the hand, that 
ſide of it, which would have been poſitive 
if cooled in the open air, is now negative; 
and that, which would have been Were 
is now poſitive. 19% 


8. If a Tourmalin be cut into ſeveral 
parts, each piece will have its poſitive and 
negative poles, correſponding to the poſitive 
and negative ſides of the ſtone from TT 
it was cut. 


9. Theſe properties of the Tourmalin 
are alſo obſervable in vacuo, but” not ſo 
ander as in the open air. Wer 


10. If this Kone be 5 all over 9 
ſome electric ſubſtance, as ſealing-Wax, oil, 
&c. it will in general ſhow the ſame ap- 
feen ud this coating, as without I 


11. MI. WIr IIA CAN To ablerred 


a very vivid light to appear upon the Tour- 
malin, While heating in the dark: he can 
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by this deterinine; which end of the ſtone 
will be poſitive, and which negative. - Fur- 
.- _ _ ther, when the ſtone. is ſtrongly excited, it 
emits very ſtrong flaſhes from the poſitive 
to che negative end, in che dark *. N 


1 the laſt * it is 3 
chat the power of the Tourmalin is ſome 
times injured by the action of a ſtrong fire, 
ſometimes improved, and ſometimes not at 
1 all affected by it: The laws; however, 'of 
theſe uncertain effects have not yet been 

aſcertained. | 


; | Moſt of the ave properties which were 
[| firſt obſerved of the Tourmalin, and thou ht 
peculiar to it alone; have been found to 
1 long to ſeveral hard precious ones j* — 
ix being alſo made electrical by heating and 

1 Tooling, and have their poſitive and nega- 
| tive ſides, laying itt the direction of their 
ne, cryſtals; and, in thort; as "far as 


Fav 


—ͤ— — n U —V — — 
1 
- 


NT. "The Brafiliai ue ee eee ; 
bp to have alſo this property of emitting light, whilſt - 
_ beating in the dark: but I imagine that every other 
= | precious ſtone will ew it, if its clediric power is. 
1 ſuficientiy ſtrong; ſince che ght ie u eonſaquence of 
| tte pallage of a ſufficient quant fy of eleQricity * 
| 125 | ($row patty geg meh. 
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has been obſerved, they have been found to 
act exactly like Tourmalins ; though ſome 

poſſeſs this property in a much higher de- 
gree than others. FIN 


The other method of producing cleari- 
city, namely, by evaporation, &c. was lately 
diſcovered by Mr. Volta; and it ſeems to 
open the way to an ample field of ſpecula- 
tion, This | ingenious philoſopher diſco- 

vered that the evaporation of water; and of 
ſome other fluids, and likewiſc that ſeveral 
efferveſcences, generated electricity. His 
experiments ſeem to ſhew the generality of 
the following law, viz. that fluids, or bo- 
dies in general, when reduced in the form of 
vapour, become electrified poſitively, and 
| leave the bodies, with which they were laſt 
in contact, electrified negatively ; but on 
the contrary; when the vapours are condenſ- - 
ed in the form of a fluid, then they become 
electrified negatively, and leave thoſe bodies, 


with which they were laſtly in contact, 


. eleQrified poſitively,—F arther explanations 
and exemplifications of this pringlgte will 
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We ball laſtly obſerve, in this chapter of 
een whenever an Electric is rub- 
bed with another inſulated ſubſtance, al- 
though it requires an electric power, and 
ſhews electrical appearances, yet that power 
is very weak; and in order to obtain a con- 
ſiderable Electricity, it is neceſſary that the 
rubber ſhould have a regular communication 


with the earth, W of good Con- 
ductors. 


CHA P. iv 
Of Saen Eleetricity. 


N the preceding chapters we have: con- 
fidered Electricity no further than in re- 
ſpec to its quality; we have remarked the 
differences between the Poſitive and the Ne- 
gative, and have noted which bodies, and 
by what means, they could acquire this pro- 
perty. But now a vaſt proſpect is opening 
to-our view; full of extraordinary appear- 
ances; and we are to conſider in this chap- 
ter, not the mere kind of Blectrieity, but 
its numerous effects. Under the title of 


= 
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Communicated Electricity, falls almoſt all 
that is known of the ſubject; the paſſage 
of this virtue from one body to another is 
what cauſes its light ; by being communi- 
cated to other bodies, we ſee its attraction; 


by its quick tranſition it is that it melts - 


metals, deſtroys animal and vegetable life; 
and, in ſhort, it is by this communicatiori 


that the ſcience is at all known and culti- 


vated. In order, therefore; to preſerve per- 
ſpicuity and diſtinction, in deſcribing ſuch 
a multitude of facts, I ſhall employ more 
chapters on this ſubject, and arrange in 
each ſuch particulars as ſeem moſt proper 
to be placed together; at the ſame time 
contriving to reduce the whole into as few 
principal Heads as is * without con- 
fuſion. HIDES Dor 


| reer leere is by any an 
ſuperinduced on a body, it is there con- 
fined only by Ele&rics, and remains with 
that body a longer or a ſhorter time; ac- 


cording as the Electrics that confine it are 


more or leſs perfect. A glaſs tube, for in- 
ſtance, when rubbed; acquires a quantity 
of that power, whatever it is, which we call 


Daz — 
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Electricity. That Electricity remains, and 
is perceivable upon the glaſs, inſomuch as 
it is ſurrounded by the air, which is an Elec- 
tric; and as the air is in a more or leſs per- 
fect electric ſtate, ſo that virtue is retained 
upon the glaſs longer or ſhorter “; and be- 
cauſe the air is never a perfect Electric, there- 
fore the excited tube can never preſerve 
the acquired Electricity perpetually, but is 
continually imparting ſome of it to the con- 
tiguous air, or to the conducting particles 
that float in that element, till at laſt it quite 
loſes its power. If a finger, or any other 
Conductor, be preſented towards an excited 
Electric, it will receive a ſpark, and in 
that ſpark part only of the Electricity of the 
Electric; but why not all? Becauſe the ex- 
cited electric, being a Non-conductor, can- 
8 not convey the Electricity of all its ſurface 
1 to that fide, to which the Conductor has 
3 been preſented. Hence, if a conducting 
ES ee * luce preſented to dif- 


- % 


2 3 have bd 8 dry. 1 
warm place, for inſtance, at ſome diſtance from a 
ben lire, mw f ecvißed above TY 
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ferent parts of an excited Electrie, it will 
receive at every approach a ſpark, without 
repeating the excitation, till all the power 
of that Electric is exhauſted, and then a 
new excitation is neceſſary in order to re- 
vive it. 
Whenever a Conductor communicating 
with the earth is exhibited at a convenient 
diſtance to an excited Electric, it acquires 
on that 'exhibited fide an Electricity con- 
trary to that poſſeſſed by the Electric: this 
Electricity increaſes the nearer jit is ap- 
proached, and at laſt, as there is an eager at 
traction between Poſitive and Negative Elec- 
tricity, the Conductor receives a ſpark from 
the Electric, and ſo the balance is reſtored. 
If this Conductor do not communicate with 
the earth, but js inſulated, and approach- 
ed to the excited Electric as before, then 
not only that ſide of it which is towards 
the Electric, but the oppoſite ſide alſo, 
will appear electrified; with this difference, 
however, that the ſide, which is expoſed 
to the influence of the Electric, has ac- 
quired : an Electricity contrary to that of 
the excited Electric, and the oppoſite fide 
9 235 an 
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an Electricity of the ſame kind with that of 
the Electric Theſe two different Electri- 
cities of the Conductor increaſe as it comes 
nearer to the Electric, and at laſt, the for- 
mer receiving a ſpark from the latter, be- 
comes throughout poſſeſſed of the ſame 
Electricity with the Electric from which 
it has received the ſpark. All theſe ef- 
fects will happen in the ſame manner, if 
between the excited Electric and the ap- 
proached Conductor there be interpoſed ſome 
other electric ſubſtance beſides air; as, for 
inſtance, a thin plate of glaſs, roſin, ſealing· 

wax, &c. but then a ſpark can never come 
from the excited Electric to the Conductor, 
except it forces, or burſts its way through 
the interpoſed Electric, as it always docs 
through the air. This diſplacing of the 
air is what cauſes the noiſe that attends a 
ſpark, and that noiſe. is more or leſs loud 


in proportion to the quantity of Electricity, 
and to the reſiſtance it meets with in its 


pallage. 21 


2 An infolaed 8 bavide: omfreſ 
the Electricity from an excited Electric (in 
which e it is faid to be elettrified by 


N N 
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communication will act in every reſpect 
like the excited Electric itſelf, except that, 
when it is touched by another Conductor 
communicating with the earth, the for- 
mer gives one ſpark to the latter, and by 
that diſcharges all its Electricity. The 
reaſon why an electriſied Conductor loſeth 


its Electricity all at once, when touched 


with another Conductor communicating 
with the earth, and not part of it only, like 


the excited Electric, is, becauſe the Elec- 


tricity belonging to the whole of the Con- 
ductor is cafily conducted through its own 
ſubſtance, to that fide, to Whieh the other 
Conductor is preſented &. Hence it appears 
that, in general, the Electricity diſcharged 
frotn an electrified Conductor is much more 
powerful than when diſcharged from an 


Electrir; for the Conductor may acquire a 
great quantity of Electricity from an Elec- 
| : tric, by receiving ſpark after ſpark, and af⸗ ö 


Tia propoſition muſt be conſidered under ſome 
limitations, ariſing from various circumſtances; for in- 


ſtance, if the eleArihed conductor is very much ex- 
tended, and is touched with an imperfe&t conductor, 
or for a very ſhort times then it is not unlikely that 

ſome electricity will remain in it even after the ſpark. | 


D 4 | 'rerwands, 
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terwards, if touched, will diſcharge it all at 
once, and not by little and little as it was 
received, | | 


3 | if an inſulated Conductor be touched 
| with another Conductor electrified, it will 
acquire part of the Electricity belonging ta 
the electrified Conductor, and afterwards 
_ each will ſhow ſigns of it, The Electri- 
city in this caſe will not always be equally 
divided between the two Conductors, nor 
will it keep any proportion to the quantity 
of matter in each contained; but will ob- 
ſerde the eri 8 laws; 


5 if - two inſulated Conkitors, that in in 
reſpect to their external ſurfaces and ſitua · | 
tions are equal and ſimilar, and both, or | 
only one electrified, are touched together, | 
= Electricity will be equally divided among + 

Em. je 8 | 


2. If their ſurfaces are. equal and difli- | 
- milar, as, for inſtance, a ſquare foot of tin 
foil in one piece, and another ſquare foot of 
it gut in a long ſlip, then that Os whole 
We OE new. 


A 
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\ ſurface has a greater extenſion, will acquire 
more ny than the other. 


2. If their ſurfaces are unequal and diſſi- 
4 the Electricity that each acquires 
after the contact, ſeems pretty clear from 
experiments, and in conſequence of the 
above two laws, to be in a compound pro- 
portion of their ſurfaces, ind the extenſions 
of the ſame, 


4. Laſtly, if one of two equal and ſimi- 
lar conductors lies with its ſurface conti- 
guous to an imperfect conductor, and the 
other is only contiguous to the air, then 
the former will acquire a greater quantity 
of Electricity than the latter. But this pro- 
perty is ſubject to certain limitations, which, 
to prevent confuſion, will be mentioned 4 in 
the practical pt 15 | 


The clearic ſpark. (ie e, a ſeparate 9 
tity of Electricity) will go a greater or leſs 
diſtance through the air, in order to reach 


a Conductor, according. as its quantity is 


) 


greater or leſs; as the parts from m_ 
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fbr, in "this caſe, the Electricity does not 


ſulphur, &c. then it will take a . ſpark 
| ktom an cledrified Conduckor. 


726 It is Fein, the As of bunt 
. edt ing off dr "feceiving Electricity, that 
a eufrent af ait is ſenſible at an ebectrifed 


flies off, and on which it ſtrikes, are more 
ſharp or more blunt, and as the Conductor 
is more or leſs perfect. The noiſe toge- 
ther, and the light with which the ſpark 
is attended, is greater or lefs, according 
as the Electricity is greater or leſs; as the 
parts from which it flies, and on which it 
ſtrikes, are more blunt or more ſharp ; and 
as the Conductor is more or lefs/ perfect. 
Thus, for inſtance, a ſharp- pointed body 
will throw off Electricity to, and receive it 
from, a greater diſtance, than a body of any 
other Hape; j but then that paffage occafions 
to noiſe, and is attended with Httle light; 


come in a ſeparate large body, büt by little 
and little, or rather by a continued ftrearn. 


6 
I 
t 
If a Pointed wire be concealed in a glaſs t 
tube, which projects a ſhort way beyond it, p 


or if it be covered with taflow, bees wax, 


3 R 
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point, Which is always in the direction of 
the point, whether . 8 yy 
tive of negative, | | 


- The clectrie ſpark, ken upon any part 
of a living animal body, cauſeth a difagree- 
able ſenſation, which is more or leſs trou- 
bleſome, as the ſpark is ſtronger or weaker, 
and the part, upon which it is taken, is 
more or lefs delicate ; and alſo bee 
the Seen une tion . mdividuals. 


A pretty Heine — of Electricity 
pervades the ſubſtance of 4 Conductor of a 
confiderable length, with a furprifing- and 
imperceptible velocity; but a ſmall quan- 
tity of it has been found to take ſome little 
time in paſſing through 3 
perfect, al ks 


Boke padde of the fame Electricity, 
whether pokitive or negative, repel each 
other. But bodies poſſeſſed of different 
Electricities, attract each other; and there 
is no electrie repulſion, but between bodies 
Penn the . nor electric 

9 


' except between bodies poſſeſſed of diffetent Electriei- 
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attraction, but between bodies poſſeſſed of 
different Electricities, i. e. between bodies 
poſitively and bodies E electri⸗ 
fed ®, 


Electricity, ſtrongly communicated to in- 
ſulated animal bodies, quickens their pulſe, 
and promotes their perſpiration. If it be 
communicated to inſulated fruits, fluids, 
and in general to every kind of bodies that 
are actually in a ſtate of evaporation, it alſo 
increaſes that evaporation; and that in a 
greater or leſs degree, as thoſe bodies arc 
more or leſs ſubject to evaporate of them- 
| ſelves; as the veſſels, that contain the ſame, 
are Conductors or Electrics; and as they 


„ iel © that here in no die tration, 


ties, will, perhaps, appear paradoxical, upon obſerving, 
that an excited Electric attrats ſmall bodies, which 
never were by any means made electrical before ; but 
the. paradox will ſoon vaniſh, if what has been faid 
above be conſidered, i. e. that when Conductors, and 
indeed Electries too, come near an eleckrified body, 
| they become actually poſſeſſed of a different Electricity. 
But this” will appear much clearer from 5462 ag 
ons Gt K — | | 
have 


5 
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have a greater or leſs ſurface ne to the 


open air *. 


By increaſing the perſpiration of vegeta- 
bles, Electricity promotes their growth; it 
having been found, after ſeveral accurate 
experiments, that ſuch plants, which have 
been often-and long electrified, have ſhewed 
a more lively and forward appearance, than 
others of the ſame kind that were not elec- 
trified . 


| When Electricity is communicated to in- 
{ulated veſſels, containing water that is ac- 
tually running from a pipe, the effects will, 

as far as may in groſs be deduced from expe- 
riments, obſerve the following laws: 


„Although it has been by ſome pretended, that 


through the pores of glaſs and metals, yet that could 
never be obſerved, though many accurate experiments 
were made for that purpoſe : beſides, this pretended 


evaporation ſcems on all accounts l _ 
bable. 


1 It is faid by Mr. KoxsTLin vs bank found, 
that negative eleftrization retards both animal and ve- 


of Electricity upon ſome organic bodies. 


Clectricity cauſed ſeveral ſubſtances to evaporate: 


getable life—Sce his Latin Diſſertation on the effects Bo 


1. The 


— 
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© 1, The eleQrified ſtream, though it 
« divides; and carries the liquid further, is 
« neither ſenſibly accelerated nor retarded; 
« when-the pipe through which it iſſues is 
e not leſs than a line in diameter. | 

« 2, Under this diameter, if the tube is 
* wide enough to let the liquid run in a 
continued ſtream, Electrieity accelerates 
* it a little, but leſs than a perſon would 
e imagine, if he judged by the numbers of 
&« jets which are formed, and by the diſ- 
* tance to which they go: | 


« 2. If the tube be a capillary dne, from 
& which the water only drops naturally, 
* the electrified jet not only becomes 4 
« continued ſtream, and even divided into 
ſeveral ſtreams, bat is alſo conſiderably 
accelerated; and the ſmaller the capil- 
t lary tube is, the greater, i in proportion, 
te is the acceleration. | 


1 4. So great is the effect of the cleric 
© virtue, that it drives the water in a con- 
4 ſtant ſtream out of a very ſmall capillary 
tube, out of which it bad not before been 


* able even to drop. 4 = 
C 


The electric power has been found · not 
to he affected by, or to affect, the magnetic 
virtue of a loadſtone; neither is it affected 
by heat or cold; ſince an iron bar made 
red-hot, or any conducting ſubſtance hard 
frozen, when electriſied, attracts, repels, 


traction is obſervable alſo in vacuo, and 
electric ſubſtances may alſo be excited in 
the vacuum of an air-pump 3 but both in a 
degree decreaſing in re to the rare - 
faction *. 


Laſtly, we ſhall conclude this chapter 
with remarking, that if the face, or any 
part of the body, be preſented to an ex- 
cited Electric, or to a Conductor ſtrongly 
electrified, it will feel as if a wind was 
blowing, or rather as if a ſpider's web 
was drawn. over it; alſo, if the noſtrils 
are preſented to an excited Electric, they 
. 


. This has be ban inveſtigated by fererd new 
* nnn 
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gives ſparks, &c. nearly in the ſame manner 
as in itz natural temperature. Electric at- 
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© 1, The electrified ſtream, though it 
te divides, and carries the liquid further, is 
ee neither ſenſibly accelerated nor retarded; 


« when-the pipe through which it iſſues is 


& not leſs than a line in diameter. 

&« 2. Under this diameter, if the tube is 
tc wide enough to let the liquid run in a 
te continued ſtream, Electricity accelerates 
te it a little, but leſs than a perſon would 
te imagine, if he judged by the numbers of 
„ jets which are formed, arid by the diſ- 
* tance to which they go: 


« 4. If the tube be a capillary dne, from 
& which the water only drops naturally, 
« the electrified jet not only becomes a 
continued ſtream, and even divided into 
« ſeveral ſtreams, but is alſo conſiderably 
t accelerated ; and the ſmaller the capil- 
te jary tube is, the greater, in Proportion, 
te is the acceleration. 


C 4. So great is the effect : the electric 
virtue, that it drives the water in a con- 
ſtant ſtream out of a very ſmall capillary 
te tube, out of which it had not before been 

* able even to drop. 


1 . The 
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The electric power has been found-not 


to be affected by, or to affect, the magnetic 
virtue of a loadſtone ; neither is it affected 
by heat or cold; ſince an iron bar made 
red-hot, or any conducting ſubſtance hard 
frozen, when electrified, attracts, repels, 
gives ſparks, &c. nearly in the ſame manner 


as in its natural temperature. Electric at- | 


traction is obſervable alſo in vacuo, and 
electric ſubſtances may alſo be excited in 


the vacuum of an air-pump ; but both in a 


degree decreaſing in eren to the rare- 
faction k. 


Laſtly, we ſhall conclude this chapter 
with remarking, that if the face, or any 
part of the body, be preſented to an ex- 
cited Electric, or to a Conductor ſtrongly 


electrified, it will feel as if a wind was 


blowing, or rather as if a ſpider's web 
was drawn over it; alſo, if the noſtrils 
are preſented to an excited Electric, they 
will be affected by a ſmell, much reſembling 


* This has been lately n by ſeveral new 
experiments, for which ſee the laſt part of this work. 


# 
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Electricity does not occaſion any ſuch ſen- 
fation, except when a large quantity of it 
does ſuddenly paſs from one body to ano- 

ther. If bodies are kept for ſome time 
within the electric effluvia when ſtrong, 
they will retain the ſmell that they * 
for a conſiderable time after. 


Electricity communicated to Electrics. 
S the Electric virtue can be ſuperin- 
| duced on Conductors by communi- 
- cation, ſo may it alſo be communicated to 

Electrics: the difference however is, as 
might be expected, very remarkable; for 
when one ſide of a Conductor is preſented 
to an electrified body, the Electricity will 
inſtantly pervade its whole ſubſtance, on 


account of its conducting nature ; whereas, 
when an Electric is preſented to another 
Electric excited, or to an electriſied Con- 
ductor, it will with ſome difficulty acquire 

| : any 


that of phoſphorus; but communicated | 


ES an of come: i... 
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any Electricity, becauſe its ſubſtance is 
impervious to that virtue; and in order to 
make it acquire ſome, it muſt be ſeveral 


times, and in different parts, touched with 


the electrified body. That it is as difficult 
to deprive an Electric of its acquired Elec- 
tricity, as it is to ſuperinduce it on its ſur- 
face, I think might eaſily be fappoſed ; for 
the very ſame quality, which cauſeth it to 
acquire that power flowly (namely its being 
2 Non- conductor) makes it alſo part with 
it ſlowly ; and, in order abſolutely to de- 
prive the Electric of its acquired Electri- 
city, it muſt be touched ſeveral times, and 
in almoſt every part of its 5 with 
Ne + conducting fübſtance. OY. 
SIND no biens 4:1 Noh; 

mw the preceding” ing we his; | 
that when” an infüilated Conductor Is: pre= 
ſented to an electrified body,” ite Wee 
on the part nettreſt to that body a contrary 
— and off che oppoſite part, an 
Electricity of the ſume kind with chat of 
the electrified body; we alſo obſerved, 
that theſe- two Electricities increaſe; as the 
Conductor comes near to the electrified 


body, and that when the Conductor i is ar- 


rived 


"+ _—_ 


50 A COMPLETE TREATISE 


rived within the ſtriking diſtance of that 
body, a quantity of Electricity flies off from 
the latter; forces its Way through the in- 
termediate air; and, ſtriking upon the for- 
mer, renders it throughout poſlefled. of the 
fame Electricity. Theſe. effects are in a 
certain degree alſo obſervable, when an 
Electric, inſtead of à Conductor; is pre- 
ſented to an electrified body; for the Elec- 
tric will alſo acquire, on different ſides, 
contrary Electricities: theſe Electricities in- 
creaſe, as the diſtance. decreaſes ; but if at 
laſt a ſmall quantity of Electricity is com- 
municated to one part of the Electric, that 
Electric will not become throughout poſſeſ- 
ſed of one Electricity, but will ſtill, in ſome 
caſes, ſnew different Electricities on differ- 
ent ſides; and in ſome circumſtances, many 
repeated changes from poſitive to negative 
Electricity may be obferved upon the fame 
Electric, as will appear from the following 
experiment; which, however, though men- 
tioned. by ſome very reſpectable philofophers 
and. electricians, yet I muſt confeſs * it 
ſucceeds 0 de, if ever, ge | 
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If che end of a pretty long glaſs tube be 
preſented to a body electrified, for inſtance 
poſitively, the tube will be found electri- 
fied poſitively alſo for the ſpace of one or 
two inches at that end; but, beyond that 
ſpace, will be found two or three inches 
electrified negatively ; after that, another 
poſitive Electricity will appear; and fo, 
alternately, a poſitive and a negative zone 
will follow one another, always weaker 
and weaker in power, till at laſt they quite 
vaniſh *. Now the cauſe of theſe effects 
is always to be deduced from the two 
above-mentioned principles, i. e. the non- 
conducting quality of an Electric, and the 
properties of bodies in general to acquire an 
Electricity contrary to that poſſeſſed by 
| another contiguous electrified body: fo, in 
| the above experiment, that end of the 
tube which was-preſented to the body elec- 
. trified poſitively, before it received any 
Electricity from that body, appeared ne- 
ö gative on the part preſented to it; but, af- 
˖ ter it had received ſome Electricity, ap- 


. Wr 5 Hi. of Ele, Per, X. SeAt. v. 
( and Epini Tentamen, p. 192. 


E 2 | peared 
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peared to be poſitive no further than that 
Electricity could be ſpread over its ſurface; 
but beyond that place a part of the tube 
appeared to be negative, on account of its 
contiguity to the part electrified poſitively ; 
after that, another place appeared to be 
poſitive, becauſe of its contiguity to the 
part electrified negatively, and ſo of the 
ſubſequent changes ; and the poſitive Elec- 
tricity of one part of the tube cannot mix 
with the adjoining negative part, ſo as to 


prevent theſe appearances, becauſe the non- 


conducting quality of the glaſs will always 
hinder ſuch an efte& from taking place. 


If to one fide of an Electric ſufficiently 


thin, as for inſtance a pane of common 
window-glaſs, a plate of ſealing-wax, &c. 
be communicated one Electricity, and to 
the oppoſite {ide be communicated the con- 
trary, that plate in that caſe is ſaid to be 

charged, and the two Electricities can ne- 
ver come together, except a communica- 
tion of conducting ſubſtances be made be- 


tween both ſides, or the Electric be broken 
by the power of electric attraction. When 


the two Electricities of a charged Electric 
* er 8 4 r . are 
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are by any means united, and therefore 
their power deſtroyed, that Electric is then 
faid to be diſcharged, and the act of union 
of theſe two oppoſite. powers is, for a rea- 
ſon hereafter to be mentioned, called the 
electric Shock. 


In order to avoid the difficulty of com- 
municating Electricity to an electric plate, 
it is cuſtomary to coat the ſides of it with 
ſome conducting ſubſtance, as tin- foil, gilt 
paper, &c. by which means the charging 
and diſcharging becomes very eaſy; for 
when the Electricity is communicated to 
one part of the coating, it is immediately 
ſpread through all the parts of the Electric 
that are in contact with that coating; and 
when the Electric is to be diſcharged, it is 
ſufficient to make a conducting communica- 
tion between the coatings of both ſides, in 
order to diſcharge entirely the Electricities 
of that Electric. a 


It will be readily underſtood why the 
cCoatings of both ſides of an Electric ſhould 
not come very near one another towards the 
edge of the plate, for then a communica- 
* E 3 tion 
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tion between the fame coatings is ready at 
hand; and although they do not abſolutely 


touch one another, yet, when they are elec- 
trified, the Electricity will eaſily force a 
paſſage through the air, and, by paſſing 
over the ſurface of the Electric from one 
coating to the other, renders it incapable of 
receiving any charge &. 


By means of charged Electrics, we may 
ſee a diſplay of the greateſt powers of Elec- 


_ tricity ; we can accumulate this power, and 


uſe it advantageouſly in different experi- 
ments. By. conſidering the properties of a 
charged Electric, we become further and 
better acquainted with this ſcience, than 
by any other means; and for the enumera- 


tion of theſe properties the ogg chap- 
ter 18 employed, 


* 


The property of conducting the Electricity over 
their ſurface is ſo remarkable in ſome kinds of glaſs, 
that they are on this account abſolutely unfit for the 
W of charging — Arnd 


CHAP. 
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G HA. F. VI. 
Of charged Electrics, or the Leyden Phial. 


T a glaſs plate, whether ſmooth or 


rough, be coated with ſome conducting 


ſubſtance on both fides, ſo that the coatings 
do not come ſo very near the edge of the 


glaſs, as to render it unfit to be charged, 


and if to one of thoſe coatings be communi- 
cated ſome Electricity, the other coating, 
_ while communicating with the earth, or 


with a ſufficient quantity of conducting bo- 


dies, acquires by itſelf an equat quantity 
of the contrary Electricity; but if, whilſt 
one ſide is acquiring Electricity, the oppo- 
ſite ſide does not communicate with the 
earth, or with a ſufficient quantity of con- 
ducting ſubſtances, the glaſs cannot be 


charged . Now the reaſon why, when one 


ſide of the glaſs is receiving one Electricity, 
the oppoſite fide acquires the other, is the 


* Strictly ſpeaking, the glals i this caſe will be 


charged a little, becauſe the air which is contiguous 
to its coating is not a perfect Non- conductor. 


64: ſame 


a 


7 
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ſame as obſerved in the preceding chapter, 
i. e. the property of bodies to acquire an 
Electricity contrary to that poſſeſſed by a 
contiguous electrified body; and the cauſe, 
that hinders theſe two Electricities from 


_— together, is the interpoſition of the 


glaſs plate, which is impermeable to Elec- 
tricity *; but if the charge is too high, and 
the glaſs plate too thin, then the great at- 
traction between the two different Elec- 


tricities, forces a paſſage through the glaſs, 
diſcharges it, and renders it unfit to receive 


another charge. 


Theſe effects happen in the ſame manner 
if the glaſs be not in the form of a plate, 


$71.5 2 
* This remarkable property of Electricity was firſt 
ſatisfactorily obſerved (though not originally diſcover- 


ed, as we have already taken notice of in the Introduc- | 


tion) at Leyden, with a bottle containing ſome water, 


which ſerved for the inſide coating, and the unde- 


ſigned application of the hands on the outſide ſerved 
for another coating. A bottle coated on the inſide 
and outſide ſor the purpoſe of being charged, has 
from thence been called the Leyden Phial, otherwiſe 
an electric Far; and the charging and diſcharging, in 
general, of coated glaſs, has deen * the Leyden 
E nm. | | 


but 
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but in any other ſhape whatſoever, provid- 
ed it be ſufficiently thin; it being not the 
form, but the thickneſs of the glaſs, that 
makes it more or leſs fit to be charged: and 
the thinner it is, the greater charge it is 
capable of receiving; for the ſtronger in 
proportion is the power of the Electricity 
of one ſide, to cauſe a contrary Electricity 
on the oppoſite ſide. 


How thick a glaſs plate or other Electric 
ſnould be, to become incapable of being 
charged, hath not yet been aſcertained. 


A coated glaſs is capable of holding a 


greater charge in condenſed than in rarefied ; 


air, or even than when charged under the 
uſual preſſure of the OT 


If a coated glaſs plate, or phial, aber 
being charged. be inſulated, and only one 
of its ſides be touched with ſome Con- 
ductor, that ſide will not part with its 
Electricity, becauſe the Electricity of one 
ſide exiſts in conſequence of the contrary 
Eiectricity on the oppoſite ſide, and both, 
by their mutual attraction, confine one 
another 
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another upon the ſurface of the glaſs. In 
order therefore to diſcharge that glaſs, both 
its coatings muſt be touched at the ſame 
time, and connected with the earth: or by 
means of ſome Conductor a communication 
muſt be made between them; and in this 
caſe the diſcharge is ſaid to be made through 
that Conductor. 


When, in order to diſcharge a jar, one 
| ol its coatings is touched firſt with a Con- 
| Kc ductor, as, for inſtance, with one end of a 
= chain, nothing very particular in that caſe 
i will appear *; but as ſoon as-the other end 
of the chain comes within a ſufficient diſ- 
j tance of the other coating, a ſpark will be 
| feen between the end of the chain and that 
| coating, accompanied with a noiſe, &c. juſt 
| . as when an excited Electric, or an electri- 
ö 
| 


fied Conductor, is made to communicate 
"with another Conductor; ; but the power, 


— — —— 
, my — —————————— 8 —_ * - 


9 5 It one coating of a charged jar communicates with 
| Iwo carth, while the other coating is expoſed te the free 
air for ſome time, the charge of that jar will be filently 
sand gradually diffipated; for while the Electricity of 
is one {ide gots to the earth, the Electricity of the other 
is communicated to the air, which, as we obſerved bes 

| fore, i is never a * Electric. | 
a the 
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che light, and the report is in general much 


greater than that of a ſpark taken from a 
body fimply electrified. 


If the communication between the two 
ſides of a charged jar be made by imper- 
fect Conductors, as a ſlender piece of wood, 
a wet packthread, &c. the diſcharge will be 
made ſilently and without exploſion. 


It is remarkable, that the ſpark occaſioned 
by the diſcharge of charged Electrics, al- 
though it is more denſe, more powerful, 
and makes a greater report, yet is not ſo 


long as the ſpark drawn from an electrified 
CORY: | 


When the diſcharge of a jar is made 
through the body of a living animal, it oc- 
caſions a ſudden motion, by contracting the 
muſcles through which it paſſes, and gives 
a difagreeable ſenſation ; for-which reaſon, 
the effect of diſcharging an electric jar has 
been ge nerally called the electric Shock, 
This ſhock is more ſenſibly felt by ſome 


peaſons than by others, and it is ſaid that 


ome! are not at all affected by it. 


The 
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The force of the electric ſhock, occa- 
ſioned by glaſſes of the ſame thickneſs, is 
greater or leſs in proportion to the quantity 
of coated ſurface, and the height oſ the 
charge. Upon this principle, the power 
of the ſaid ſhock, by increaſing the quan- 
tity of coated glaſs, may be augmented at 

pleaſure, provided means be uſed n 
enough to charge it. 


A number of coated jars connected toge- 
ther in ſuch manner that their whole force 
may be united, and act like one jar, conſti- 
tutes what is called an electrical Battery. 

This battery is the moſt formidable and 
* | entertaining part of an electrical apparatus, 
{ and by its uſe many wonderful effects are 
produced: but as the performing of theſe 
belongs rather to the practical, than to the 
preſent part of this Treatiſe, I ſhall only 
enumerate them in this place, and reſerve 
further particulars for the third part of this 
Work. | | 
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In making the diſcharge of an electric 

jar, it is ſurpriſing to obſerve with what 

e the 3 performs the cir- 
cuit 


4X. X£&QO 6 Xae.. 


om ELECTRICITY. 61 
cuit from one ſide of the glaſs to the other. 


It has been found to employ no perceivable 


time in going through a Conductor of ſeve- 
ral miles, which connected the two coat- 


ings of a phial “. 


The foros and noiſe of an electric ſhock 


is not affected by the inflections of the 
Conductor, through which it goes, but it 
is ſenſibly weakened by its length; hence, 
when the circuit, i. e. the communication 
between the two ſides of the electric phial, 
is made by one perſon touching one ſide 
with one hand, and the. oppoſite fide with 
the other, the ſhock is ſtronger than when 
the circuit is formed by. many perſons to- 
gether joining hands. 8 


That the Electricity finds ſome obſtrue- 


tion in going through even the beſt Con- 
ductors, appears evident from this, that in 
ſome caſes it will prefer a ſhort paſſage 
through the air, to a long one through 
Conductors, even the moſt perfect. This 
obſtruction is greater in thoſe places, where 
the Conductors, forming the circuit, do not 


* Paigsrizr's Hiſt. of Eledt. Per. VIII. Sect. 15 1 5 
1 wo f | £ ie 0 
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lie in perfect contact; and if, the circuit 
being compoſed of Conductors of different 
natures, the Electricity. be obliged to paſs 
from one Conductor to another leſs perfect, 
the obſtruction is ſtill greater. If a ſmall 
interruption of the circuit be made in wa- 
ter, on making the diſcharge (notwith- 
ſtanding that the water is a Conductor) a 
ſpark will be ſeen in it, which never fails 


to agitate the water, and often breaks the 


veſſel that contains it. 


A ſtrong Moch ent as an ey” 
or a plant, puts an end to animal as well 
as to vegetable life. If the circuit be in- 
terrupted by one or more Electrics, - or im- 
perfect Conductors, of a moderate thick- 
neſs, the electric ſhock will break them, 
and in ſome circumſtances diſperſe them in 
every direction, and in ſuch manner as if 
the force proceeded from the center of ur 
one! of the W 8 3 


962 WSU. 
oy In ſeveral inſtances the * of a ſhock upon an 
interpoſed body is evidently greater on that ſide of it 


which communicates with that coating of the jar or 


battery, that is poſſeſſed of the poſitive Electricity. But 
of ay more 2 be ſaid it hereafter. 
A ſtrong 


- 
** 
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A ſtrong ſhock, ſent through a lender 


piece of metal, makes it inſtantly red-hot, 
melts it, and, if the fuſion is perfect, re- 


duces it into globules of different magnitudes. 


If the metal be incloſed between pieces of 


glaſs, the ſhock, by melting it, will force 
it into the ſubſtance of the glaſs, ſo that 
afterwards it cannot be. taken off without 
ſcraping part of the glaſs with it. In this 
experiment the glaſſes are ſhattered to 
pieces, and it is ſeldom that -they reſiſt the 
force of a rang ſhock. | 


* 


If the tp, cel che metal, be 


preſſed by heavy weights, then a remarkable 
ſmall ſhock is capable often not only to 
raiſe the weight, but to break ſuch thick 
glaſſes, that otherwiſe require the force of 
a large battery. Thick pieces of glaſs may 
be alſo broken into innumerable fragments, 
by only ſending a ſhock over a ſmall part 
of their | ſurface, which is preſſed. by 
weights, without the interpoſition of any 


metal. When theſe pieces of glaſs are not 


broken, they are marked by the exploſion 


with the moſt lively priſmatic colours, 


which. lie ſometimes « confuſed, and ſome- 
WOE r= times 
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times in their priſmatic order. The colours 
ed ſpot is evidently formed by thin plates or 
ſcales, jn part ſeparated from the ſurface of 
the glaſs; and it generally occupies the 
fpace of about one inch in length, and half 
an inch in breadth, 


In melting wires of the ſame metal by 
the electric ſhock, it muſt be obſerved, that 
the forces required for that purpoſe muſt be 
greater or leſs, according as the lengths or 
thickneſſes of the wires are greater or leſs : 
but they are far from bearing any direct 
proportion to the quantity of metal ; for if 
a wire of a given length and diameter be 
barely melted by a large battery, a wire of 
equal length, and twice the ſubſtance, would 
perhaps take ten ſuch batteries to A pole 
the ſame ro upon it. 71 

0 22903 

When a mots ſhock e is * direugh 
an imperfect metal (eſpecially if the circuit 
be formed by ſeveral pieces, as by a chain), 
a black N in the form of _— will be 


«a © 


3 By a moderate ſhock here, I mean, one that i is 5 not 
| able to melt the metal through which it paſſes. 
IE — ſeen 
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ſeen to proceed from the metal, which is 
thought to be ſome of the metal itſelf partly 


calcined, and, by the violence of the explo- 
ſion, forced from i it. 


If ſuch circuit, or part of it, be laid upon 
a piece of paper, glaſs, or other Non-con- 


ductor, this, after the exploſion, will be 


found ſtained with ſome iridelible marks, 
ind often ſhew evident ſigns of having been 
burnt. A long and permanent track may 


be marked upon glaſs, and ſome other bo- 


dies, by the electric exploſion, if the in- 
terruption of the circuit be made upon its 
ſurface: | 

What is more remarkable, in conſidering 
(he effects of Electricity on metals, is, that 


it revivifies their calces; and, like a true 


phlogiſtic proceſs, when an exploſion is 
made through a piece of the ſame, it in 
part returns into its metalline fofm. But 
here one might juſtly ſuſpect that the phlo- 


giſton neceſſary to revivify the calx is forced 
out of other bodies that contain it, and 


which lie in-the Circuit. 


Y 


F Although 


| 
-f 

| 

| 


— 
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Although we obſerved; in the fifth cha ap- 
ter, that Electricity and Magnetiſm, did not 
interfere with one another's action, yet that 
muſt not be underſtood in general, and when 
a large force of Electricity is meant; for this 
is capable not only of deſtroying the virtue, 
or of reverſing the poles, of a magnetic 
needle, but even of giving it that virtue. 
When the charge of ten, eight, and even a 
leſs number of ſquare feet of coated glaſs is 
ſent through a fine ſewing-needle, it will 
often give it polarity, ſo that it will traverſe 
when laid on water *.. It is remarkable, 
that if the needle be ſtruck, lying eaſt and 
veſt, that end of it which is entered by the 
ſhock, viz. that end which communicates 
with the poſitive fide of the battery, or jar, 
will afterwards point north; but if the needle 
be ſtruck, lying north and ſouth, that end of 
it which lay towards the nortb, will in any 
caſe point north; and che needle will ac- 
quire a ſtronger virtue in this, than in the 


A ſmart ſtroke of a 15888 wilt make a needle 
magnetic: but they ſhould always be tried before the 
experiment; for many ſmall needles will traverſe upon 
water, without the electric ſhock, or the ſtroke of the 


hammer. 


— 


former 


—_ 
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former caſe. Laſtly, if the needle is ſet 
perpendicular to the horizon, and the elec- 
tric ſhock is given to either point of it, af- 
terwards the lower extremity of the needle 
will point north *. 


That the electric ſpark ſhould kindle 
inflammable ſubſtances, I think might be 
expected, when its power has been conſi- 
dered in many circumſtances, in which it 
has been obſerved to at as a moſt pene- 
trating and extraordinary fire. In firing ſe- 
veral ſubſtances, a ſmall ſhock 1s ſufficient; 
and inflammable ſpirits may be fired even 


by a ſpark proceeding from an electrified 
Conductor. . 


If che moderate charge of a DE battery 
be diſcharged between two ſmooth ſarfaces 
of metals, or ſemi-metals, lying at a ſmall 
diſtance from each other, a beautiful ſpot 
will be marked upon them. This conſiſts 


of dne central ſpot, and ſome concentric 


$4 


* Sce Dr. FRANKLIN's Letters, p. 9035 and Bxcca- 


wo 5 Artificial Electricity, $ 731, 7322 733 73+ 
| F 2 Circles, 


— 
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circles *, which are more or leſs diftin&y 
and more or leſs in, number, according as 
the metul upon which they.are marked, re- 
quires a leſs or greater degree of heat to be 
melted, and as a greater or leſs force is em- 
ployed. 


If the exploſion of a battery, iſſuing from 
a pointed body, as the point of a needle, be 
repeatedly taken upon the plain ſurface of a 
piece of metal fituated at a little diſtance 
from the point, or if iſſuing from the ſurface, 
be taken upon the point, that metal will be 
marked. with a coloured ſpot, conſiſting of 
all the priſmatic colours diſpoſed in circles, 
and evidently formed by ſcales, or thin 
plates of the metal ſeparated by the force of 
the exploſion . 


When the diſcharge of a battery is made 
by bringing the ends of two Conductors, 
communicating with the inſide and the 
ourlide of the battery, in contact with, or 


* The od foot as well as the hes lie at a little 
diſtance fcom one anather; and they are compoled of 
dots and. cavities, indicating a true fuſion. 

+ For further particulars concerning thoſe circles, 


- fee the Phil. Tranſ. vol. LVIII. 
at 
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at a little diſtance from, the ſurface of ſeve- 
ral conducting ſubſtances, as water, raw 
meat, &c. it is obſervable that the Electri- 
city, inſtead of entering thoſe ſubſtances, 
goes over their ſurface, and in a lucid ſepa- 
tate body reaches from Conductor to Con- 
ductor; ſometimes it prefers a much longer 
paſſage over the ſurface, to a ſhorter one 
through any ſubſtance. In this caſe the 
exploſion never fails to give a concuſſion to 


ye body, over whofe ſurface it paſſes. 


The electric exploſion, or even electric 
ſparks, when taken in different kinds of air, 
or permanently elaſtic fluid, was obſerved by 
Dr. PRIESTLEY to act like a true phlogiſt:c 
proceſs *, But, upon a nicer examination, 
it ſeems that the phlogiſtic principle docs 
not proceed from the cleric fluid itſelf, 
but is detached, by the force of Electricity, 
from thoſe Conductors, between which the 
exploſions or ſparks are taken +. It may 
be alſo mentioned in this place to have been 


* See Dr. eee s ſecond vol. of Obſervations 
on different Kinds of Air. 
1 See my Treatiſe on Air, and other permanently 


elaſtic fluids, p. 433. 


F 3 found 
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found by Dr. PRIESTLEY, that every kind 
of permanently elaſtic fluid is a Non-con- 
ductor of Electricity; but probably they 
are not all of the ſame degree. The co- 
lour of the electric ſpark, although equally 
viſible, yet is not of the fame colour in 
every ſort of elaſtic fluid. In inflammable 
and in alkaline air, it appears of a purple or 
red colour; in fixed air it appears white. 


The electric exploſions taken upon the 
leaves of certain flowers, change their co- 
lour *. 


Beſides the above-mentioned properties 

of charged glaſs, there are a few more ob- 
| ſerved, which as yet have neither been ſuf- 
ficiently inveſtigated, nor ſo far purſued as 
to be reduced under any general laws. They 

afford a great field for ſpeculation, and ſeem 
to be more intimately connected with the 
nature of Electrics in general; but it ſeems 
not proper to make any general concluſions 
from the facts already known, at leaſt ſo as 


* Dr. ParesTLEY's Hiſt, of Eledtricity, Per. VII. 
A 
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to be inſerted in this part of the preſent 
treatiſe. I ſhall therefore employ a chap- 
ter for the narration of the ſame, in which 
I ſhall relate the principal, and more pro- 
miſing experiments hitherto made, and take 
notice of the beſt conjectures offered for 
their explanation. This chapter will be 
found at the end of the third part, in which 
place, I think, it will be more acceptable 
to my readers, particularly ſuch as have not 
been much converſant with Electricity, and 
therefore require firſt the deſcription of the 
electrieal apparatus, and the knowledge of 
the experiments neceſſary to prove the facts 
recited, . 


CHAP. VII. 


Of Atmoſpherical Electricity. 
HOEVER has remarked the nu- 
merous properties of Electricity al- 
ready mentioned, and has conſidered their 
extenſive power, will, I doubt not, be 
greatly ſurpriſed, when he compares the 
Rate, 1 in which the ſcience remained half a 
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century ago, with that in which it is at 
preſent 3 but his wonder will {till increaſe, 
when he is told that Electricity is not only 
to be obſerved by rubbing an Electric, or 
warming a Tourmalin, but that it has been 
found to exiſt in the air, rain, and clouds ; 
that thunder and lightning have been difco- 
vered to be its effects; and that, in ſhort, 
whatever has the appearance of fire, or of 
any thing extraordinary in the atmoſphere, 
and upon the earth, has been attributed to 
Electricity. 


That effects of Electricity bore a great 
reſemblance to thunder and lightning, had 
been ſeveral times remarked by philoſo- 
phers, and eſpecially by the learned Abbe 
NoLLET ; but that they ſhould actually be 
faund to be effects of the ſame cauſe, and 
that the phenomena of Electricity ſhould be 
imitated by lightning, or thoſe of lightning 
by Electricity, was neither thought poſ- 
ſible, nor ſuſpected, till the celebrated Dr. 
FRANKLIN made the bold aſſertion; and 
the French Philoſophers firſt, and after- 
wards Dr. FRANKLIN, proved the fact by 
undeniable arguments in the year 1752. 
The 


om ELECTRICITY. 74 
The ſimilarity of lightning and Electri- 


city is not to be remarked in a few appear- 
ances only, but it is obſervable throughout 
all their numerous effects, and there is not 
a ſingle phenomenon of the one, but ma 

be imitared by the other. Lightning de- 
ſtroys edifices, animals, trees, & c.; lightnin 

goes through the beſt Conductors which it 
meets in its way, and, if its paſſage is ob- 
ſtructed by Electrics, or leſs perfect Con- 
ductors, it rends them, and diſperſes them 
in every direction; lightning burns, and 
melts metals and other ſubſtances; a ſtroke 
of lightning often diſturbs the virtue of a 
magnet, and gives polarity to ferruginous 
ſubſtances; and all theſe effects, as has been 
obſerved above, may be produced by Elec- 
tricity. But, independent of the great ſimi- 
larity exiſting between lightning and Elec» 
tricity, what fully proves their identity is, 
that the matter of lightning may be ac- 
tually brought down from the clouds by 
means of inſulated and pointed metallic 
rods, or by electrical kites, and with it any 


known electrical be may be. per- 
formed. 


Clouds, 
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Clouds, as well as rain, ſnow, and hail, 


that fall from them, are almoſt always elec- 
trified, but oftener negatively than poſitive- 
ly; and the lightning, accompanied with 
the thunder, is the effect of the Electricity, 
which, darting from a cloud, or a number 
of clouds, highly electrified, ſtrikes into 
another cloud, or elſe upon the carth; in 
which caſe it prefers the moſt lofty, and 
pointed places, and by this ſtroke produces 
all thoſe dreadful effects, that are known to 
be occaſioned by lightning. | 


The air, at ſome- diſtance from houſes, 
trees, maſts of ſhips, &c. is generally elec- 
trified poſitively, particularly in froſty, 


clear, or foggy weather; but how the air, 


the fogs; and the clouds become electrified, 
has not yet been clearly aſcertained, al- 


| - though ſeveral conjectures have been offer- 


ed; excepting however the principle of the 
electricity produced by evaporation and con- 
denſation, which will be confidered in the 


ſequel. 


After that Electricity, and the matter of 
lightning were found to be the ſame thing, 


Fee, FE philoſophers 
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philoſophers began to ſuſpect the action of 
Electricity where it had before been leſs 
imagined, and not without reaſon endea- 
voured to reconcile to it ſeveral other na- 
tural appearances. The aurora borealis, or 
northern light, was ſoon attributed to Elec- 
tricity, on obſerving that by this that flam- 
ing light may be imitated *, and that the 
aurora borealis, when very ſtrong, has been 
known to diſturb the magnetic needle +, 
which is alſo an effect of Electricity. 


The accenſions, that are often ſeen in the 
atmoſphere (commonly called falling Stars } 
are thought to be electrical appearances. 
The fame is alſo ſuppoſed to be the cauſe 
of ſuch other meteors, like white clouds, 
that often appear by night-time, particu- 
larly in hot climates. Beſides theſe pheno- 
mena, water - ſpouts, hurricanes, whirl- 
winds, and even earthquakes, have been 


* 


* The late Mr. C ax ro frequently collected Elec- 
tricity in a conſiderable degree, during the time of an 
aurora borealis. His apparatus for that purpoſe con- 
ſiſted of an inſulated fiſhing rod, erected on the top of 
his houſe, and having a wire twiſted round. 


+ See the Phil, Tranſ. vol. LIX, page 88. 
| attributed 
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attributed to Electricity. But now, perhaps, 
the reader will think philoſophers too ex- 
fravagant, in going ſo far with Electricity. 
Such thoughts ſeetn at firſt fight to be ex- 
ttaragancies; but if it be conſidered, that 
they do not appear to contradict the known 
laws of nature, that they are not aſſertions 
abfolutely void of proofs, and that they 
ate the thoughts of great philoſophers, 
then, I think, they inay be admitted, at 
leaſt ſo far as to be tried on proper oc- 
Eaſiohs, and to be conſidered as the moſt 
plauſible conjectures yet offered in expla- 
nation of the moſt ſurpriſing phenomena of 
Hature *. | 


For further conjectures; ſee Dr. FRANKLIN's 
Leiters; and Dr. PRiEsTLEY's Hiſt, of Elect. 


5 = | 
K TIE - dats 1 
e 1 CH AP. 
? * 


on ELECTRICITY. 77 


Advantages derived from Ekd riciey, 


ATURE, ever wiſe and admirable in 
her actions, ſeems to follow a cer- 
tain ſimilarity in her works with a confor- 
mity of operations, and, from the ſimple 
to the moſt complicated of her objects, an 
analogy is obſervable, which, as it is won- 
derful to be conſidered, fo it is inſtructiyg 
and uſeful. It is on account of this ana- 
logy, that wheneyer a diſcovery is made in 
any part of natural philoſophy; whenever 
a ſcience is advanced, we not only attain tg 
the knowledge of that ſingle law, or par- 
ticular ſcience, but at the {ame time ac- 
quire means in general of inveſtigating the 
operations of nature with ſomewhat more 
certainty and accuracy; and by purſuing that 


analogy we are enabled to make further diſ 
coverios, and to improve every branch of 


knowledge. How far Electricity has gon- 
tributed towards this purpoſe, I think is 
ee to be further proved, when its 

8 action 
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action has been ſhown to be ſo general, and 
ſo powerful, as to perform what no art can 
operate. But, beſides the field that Electri- 
city has opened for further diſcoveries, and 
the ſatisfaction of that curioſity, which be- 
fore attended the contemplation of ſo many 


wonderful phenomena as have been ex- 


plained by this ſcience, there are two great 
advantages derived from Electricity; the one 
is a defence againſt the direful effects of 


lightning, and the yh a remedy for many 


diſorders incident to t 


human body, 


In order to guard edifices or ſhips from 


being damaged by lightning, it was judi- 


ciouſly propoſed by Dr. FRANKLIN, to raiſe 


a metallic Conductor ſome feet above the 
higheſt part of the building, and continue 
it down the wall till it penetrated ſome feet 
into the ground; by this means the houſe 


could never receive any damage ; for when- 
ever the lightning ſhould happen 'to fall 
upon it, it is evident that the Conductor, 


being of metal, and higher than any part 


of the building, would certainly attract it, 
and, by conducting it to the ground, hinder 


that building from receiving any damage; 


5 L . it 
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it being well known that Electricity always 
ſtrikes the neareſt and beſt Conductors that ĩt 
meets with 1 In its Wy. | 


The reaſonableneſs and truth of this aſſer- 
tion has been confirmed by numberleſs facts, | 
and the practice of raiſing ſuch Conductors | 
has been found exceedingly uſeful, particu- I 
larly in hot climates, where thunder-ſtorms 
f are very frequent, and the damages occa- 
y honed by the ſame too often experienced. | 


{ 
{ 
e 


In regard to the conſtruction of ſuch Con- 


n ductors, there have been ſome controverſies | | 
— among Electricians; and the moſt advanta- 
ec geous manner of uſing them has not, with- 
ec out a great many experiments, and but very 7 
c lately, been aſcertained. Some philoſophers | 
et have aſſerted that ſuch Conductors ſhould | 
ſe terminate in a blunt end, that they might the N 


-es invite the lightning from the clouds; for 
a blunt end will not attract Electricity from 
r, ſo great a diſtance as a ſharp point. But N | 
rt other philoſophers have thought a pointed | 
it, termination to be much preferable to a blunt | 


er one; and their aſſertion ſeems, on the fol- 
e; | | 'E | lowing | 
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lowing accounts, founded on mueh bettef 
tcaſdning. 


A ſharp- pointed Conductor, it is true, 
will attract Electricity from a greater diſ- 
tance than a blunt one, but at the ſame 
tine will attract and conduct it by little 
and little, or rather by a continued ſtream, 
in which manner a remarkably ſmall Con- 
ductor is capable of conducting a very great 
quantity of Electricity; whereas a blunt- 
terminated Conductor attracts the Electri- 
eity in a full ſeparate body, or exploſion, in 
which manner it is often made red-hot, 
Melted, and even exploded in ſmoke, and 
by ſuch a quantity of Electricity as per- 
haps would not have at all affected it, if it 
had been ſharply pointed. 


A ſharp-pointed Conductor certainly in- 
vites the matter of lightning eaſter than a 
blunt one; but to invite, receive, and con- 
duct it in ſmall quantities, never endangets 
the Conductor : and the object of fixing a 
Conductor to a houſe, is to protect the 
houſe from the effects of, and not the Con- 
ductor from tranſmitting the lightning. q 
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It is an obſervation much in favour of 
ſharp- pointed Conductors, that ſuch ſteeples 
of churches, and edifices in general, as are 
terminated by pointed metallic ornaments, 
have very ſeldom been known to be ſtruck 
by lightning ; whereas others that have flat 
or. blunt terminations, and have a great 
quantity. of metal in a manner inſulated on 
their tops, are often ſtruck by it, and it is 
but ſeldom that they eſcape without great 
damage. However, it happened not long 
ago, that a building furniſhed with many 
ſharp conductors was ſtruck by lightning *. 


Beſides thoſe conſiderations, a ſharp= 
pointed Conductor, by the ſame property 
of attracting Electricity more than a blunt 
one, may actually prevent a ſtroke of light- 
ning +, to do which a blunt-cnded e one is 
abſolutely . | 


>,” Ss 


A 8 8 to guard a build- 
ing, as it is now commonly uſed in con- 


* Seethe Phil. Tran Vol. LXXl. 
+ This and other properties of painted Conductors 

wil be 8 very evidently by experiments. 
8 ſequence 
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| ſequence of ſeveral conſiderations, and ex- 
| _ periments, ſhould conſiſt of one iron rod * 


| about three quarters of an inch thick, 
| faſtened to the wall of the building, not 
by iron cramps, but by wooden ones. If 
this Conductor were quite detached from the 
building, and ſupported by wooden poſts at 
the diſtance of one or two feet from the 
wall, it would be much better for common 
edifices, bat it is more particularly adviſ- 
able for powder-magazines, powder-mills, 
and all ſuch buildings as contain com- 
| buſtibles ready to take fire. The upper 
. end of the Conductor ſhould be terminated 
in a pyramidal form, with the edges, as 
well as the point, very ſharp; and if the 
Conductor be of iron, it ſhould be gilt, or 
painted, for the length of one or two feet. 
This ſharp end ſhould be elevated above the 

higheſt part of the building (as above 2 

ſtack of chimnies, to which it may be 
faſtened) at leaſt five or ſix feet. The 
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2 * Copper would do much bend For iron for a Con- 
ductor; it being a more perfect Conductor of Electri- 


city, and at the ſame time not being N to CE: 
ruſt ſo ſoon as iron. | 
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lower end of the Conductor ſhould be dri- 


ven five or fix feet into the ground, and in 
a direction leading from the foundations; 


or it would be better to connect it with the 


neareſt piece of water, if any be at hand. 
If this Conductor, on account of the diffi- 
culty of adapting it to the form of the 
building, cannot convehiiently be made of 
one rod, then care ſhould be taken, that 
where the pieces meet, they be made 'to 
come in as perfect a contact with one another 
as poſſible; for, as we obſerved before; 
Electricity finds conſiderable obſtruction 


_ where the Conductor is interrupted. 


For an edifice of à moderate ſize, one 
Conductor, in the manner already deſcribed; 
is perhaps ſufficient ; but, in order to ſe- 


. cure a large building from fuſtaining any 


damage by lightning, there ſhould be two, 
three, or more Conductors, in proportion 


to * extent of the building. 


1 I ſhips a chain has often been uſed 


for this purpoſe, which, on account of its 
FOI. has been found very conve- 
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nient, and caſy to, be managed among the 
rigging of the veſſel ; but as the Electricity 
finds a great obſtruction in going through 
the ſeveral links, for which reaſon chains 
have been actually broken by the lightning, 
ſo their uſe has how been almoſt entirely 
laid aſide; and, in their ſtead, copper wires 
a little thicker than a gooſe-quill have been 
ſubſtituted, and found to anſwer very well. 
One of theſe wires ſhould be elevated two 
or three feet above the higheſt maſt in the 
veſſel ; this ſhould be continued down the 


maſt, as far as the deck, where, by bend- 


ing, it ſhould be adapted to the ſurface of 


ſuch parts, over which it may moſt con- 


veniently be placed, and, by continuing it 


down the ſide of the veſſel, it ſhould be 
always made to communicate with the wa- 


ter of the ſea. 


ſ 


In regard to perſonal ſecurity, in caſe 
a a thunder-ſtorm were to happen while a 
perſon is in a houſe not furniſhed with a 
proper. Conductor, it is adviſable not to 


| ſtand near places where there is any metal, 


as chimnies, gilt frames, iron caſements, 
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or the like; but to go into the middle of a 
room, and endeavour to ſtand or fit upon 
the beſt Non- conductor that can be found 
at hand, as an old chair, a ſtool, &c. © It 


« is ſtill ſafer (ſays Dr. FranxrLn) to 


« bring two or three matraſſes or beds into 
the middle of the room, and, folding 
« them up double, put the chair upon- 
« them ; for, they not being ſo good Con- 
« ductors as the walls, the lightning will 
not chooſe an interrupted courſe through 
« the air of the room and the bedding, 


«* when it can go through a continued 
* better Conductor, the wall. But where 


« it can be had, a hammock or ſwinging 


« bed, ſuſpended by filk cords, equally 
« diſtant fromi the walls on every fide, and 
from the cieling and floor above and be- 


« low, affords the ſafeſt ſituation a perſon 


„ chn have in any room whatever, and 


« what indeed may be deemed quite free 
BS. om dan ger of ” mon by lightning.” 


a 


If a Niotin was to uppen while a . 
is in the open fields, and far from any: 
building, the beſt thing he Tan do is to re- 
tire within a ſmall diſtance of the higheſt 
| 683 tte 
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tree or trees he can get at; he muſt by no 
means go quite near them, bnt ſhould top 
at about fifteen. or twenty feet. from. their 
| outermoſt branches for if the lightning 
ſhould fall thereabout, it will very probably 
ſtrike the trees z and i in caſe a treè was to be 
ſplit, E he i is ſafe done at ot h from 
it. | n We [3 rost 
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* regard to the 1 great 13 of Elec- 
_ tricity, biz. its application as a medicine, 
there have been many opinions pro and 
contra, and the reputation of medical Elec» 
tricity has been very dubious and fluctu- 
ating ; owing to the exaggerations the miſ- 
takes, the prejudices, . and, the intereſt, of 
thoſe who have gdminiſtered it in phyſical 
caſes. But after many experiments, and 
aftar overcoming : the rgoted:prejudice of ſe · 
veral phyſicians againſt medical Electricity, 
it bas been clearly proved that, when 
properly: managed: its an harmleſs. reme-. 
dy, which ſometimes inſtantaneouſly re- 
moves divers complaints, generally. relieves, 
and often perfeckly cures various diſorders, 
ſome of WN not be e by the 
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utmoſt endeavours of phyſicians and ſur- 
geons. | 


It is an important remark, that Electri- 
city, when properly managed, if it does 
not effect a cure, at leaſt it produces no bad 
effect. The few caſes in which it ſeems to 
have-produced any harm, are of a doubtful 
nature. | 


lating to the effects of Electricity upon the 
human body in general, are the following; 
viz. that by electrization, whether poſitive 
or negative, the pulſe of a perſon is quick- 
enced; the number of pulſations being ge- 
nerally increaſed about one-fixth; and 


perſpiration, are promoted, and often even 
reſtored, when they had been entirely ob- 


ſeveral experiments, iadependent of phyſi- 
cal cafes; and I think nobody. will deny, 
that ſuch promotions are not only bene- 
ficial, but abſolutely neceſſary for removing 
| ſeveral diſorders,  - It might be naturally 
ſuſpeQed, that the promotion of perſpi- 

| SES -- ration, 
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The remarks made by philoſophers, re- 


that glandular ſecretions, and the inſenſible 


ſtructed. Theſe effects may be proved by | 


— — 
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ration, and of glandular . ſecretion, were 
only the - conſequence of the accelerated 
pulfation, and not the immediate effe&t 


of Electricity: but the contrary. is eaſily 


proved, by obſerving that, in various caſes, 
the quickening of the pulſation by other 
means, independent of Electricity, as fear, 
exerciſe, &c. did not promote thoſe. ſe- 
cretions nearly ſo much, if at all, as electri- 
zation ; and alſo, that glandular ſecretion 
and perſpiration are often promoted | by 
Electricity, when applied only to a. parti- 
cular part of the body, in which caſe it ſel- 
dom, if ever, accelerates the me 975 


'H itherto it has not Loh 5 > 
the electric fluid acts within the human body 


by any chymical property, as moſt medi- 


cines generally do; but its action, by which 


it produces the above - mentioned effects, 


may be conſidered merely as a mechanical 


ſtimulus; for it ſeems to act as ſuch, even 
within thoſe parts of the body, which, 
_ eſpecially, when diſeaſed, are OTE out of 


the reach of vther NE, e 
4 1 


1 ormerly, i in 1 to fimylate, or it in 


geen to apply 1 to any diſeaſed 
. Part 
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part of the human body, ſtrong ſhocks, or 
at leaſt very pungent ſparks, were thought 
neceſſary; but at preſent it is very reaſon- 
ably eſtabliſhed, upon experience, that the 
greateſt electric powers which can be ap- 
plied with good expectations, are exceed- 
ingly ſmall ſhocks and moderate ſparks, 
the proper force of which will be particu- 
larly deſcribed in the ſequel ; but that, in 
general, the moſt proper treatment is, to. 
throw the. fluid by means of a wooden, 
point, as it is commonly called, or merely 
by a metallic point; in which laſt caſe, the 
perſon electrified feels only a gentle wind 
upon that part of the body towards which 
the _=_= 18 cn 3&5 

eg F 
By eee the 3 * 
fects of Electricity, one may naturally ſuſ- 
pect, that in caſes. of preternatural diſ- 

charges, the application of Electricity would 
be rather injurious than beneficial; be- 
cauſe in thoſe caſes the diſcharge is required, 
to be ſuppreſſed, and not promoted. In: 
reſpect to this important point, it has been 
obſerved, that if ſtrong ſhocks, or. very 


Pagers forks. be en! to the patients | 
| i STO afflicted 
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afflicted with thoſe diſcharges, the diſeaſe 
is ſeldom cured, and on the contrary is 
often increaſed ; but when only the fluid is 
drawn from the part, by means of a wooden 
point, or at moſt exceedingly ſmall ſhocks 
are adminiſtered, when the ſeat of the diſ- 
eaſe is more internal, then the diſcharge, 
.&c. is at firſt generally promoted for a few 
days or hours, according to the nature of 
the diſeaſe arid other circumſtances, but 
afterwards it leſſens by degrees, till it is 
quite cured. In cutaneous eruptions, the 
application of Electricity is generally at- 
+ tended with fimilar effects. The eruption 
firſt ſpreads farther for a ſhort time, and 
afterwards leſſens by degrees till it quite 
vaniſhes. From theſe obſervations it ap- 
pears,” that the application of Electricity, 
when Judiciouſly managed, does not mere- 
9 promote any diſcharge or circulation of 
fluids, but rather afſiſts the vis vitæ, or 
tht innate - endeavour, by which nature 
tends to reſtore the ſound ſtate of the 
injured parts of a living animal. It may 
perhaps be ever difficult to explain, in 
what manner Electricity affiſts that natural 
endeavour ; but experience: thews the cer- 
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tainty of the fact, and with it we muſt 
be gratefully oontented; for we may apply 
the effects to our wants, though we are ig- 
norant of their cauſe, and of its mode of 
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When an electric ſhock is ſent through 
any part of the body, an inſtantaneous invo- 
luntary motion or convulſion is occaſioned, 
which.ſhews that the muſcular fibres through 
which: the ſhock. is ſent, are expanded, or in 
ſome other manner convulſed. This invo- 
luntary motion, though not ſo ſtrongly, is 
occaſioned alſo by ſparks, and often even 
by drawing the fluid. Farther, when a 
ſhock, is ſent through, or over ſeveral ſub- 
ſtances, beſides the human body, a tremu- 
loys motion and an expanſion is evidently 
occaſioned, / as may be; ſhewn by many 
electxical experiments, Now all theſe ob- 
ſervatibns; may perhaps, in a manner, ex- 
plain the action ot Electricity upon the 
organizent parts of an animal body, by com- 
paring it with the tremulous motion given 
to pipes of any ſort, through which fluids 
are tranſmitted, in order to accelerate their 
. 4 and ts Rs a” 
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ſtructions, which is the fame thin g a8 40 


_ diſcharge; which can ne longer exiſt' when 


| 3 ©1411 


92 A ComPLETE TREATISE 
might ariſe from ſtagnation or accumulation 
of groſs bodies. Perhaps the reaſon why 
ſtrong ſhocks are generally hurtful, may be 
becauſe the irritation they give to the ob- 
ſtructed parts, eſpecially when they are very 
minute and delicate, breaks their organiza- 
tion ; the force being greater than thoſe parts 
can OY bear. 


. . — 1 


f Independent of undeniable praical ob- 
ſervations; when it is only admitted that 
Electricity promotes natural ſecretions and 
circulation, which it certainly does, there 
follows, that its application muſt be be-. 
neficial in caſes of unnatural diſcharges; 

for in thoſe caſes" the diſcharge is oc 
ſioned by the obſtruction of the natural 
ways; but Electricity removes thoſe ob- 


promote natural ſecretion and circulatibn; 
therefore, it muſt ſuppreſs the untrataral 


the natural courſe of the an 9 has' beef rr - 
ſtored, is WHTS 11H RIOTS 44:7 1 R SIRE? 
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recent cauſe of the diſeaſe ; and the ſecond 


eſpecially ſolid, which is occaſioned by the 
long continuance of the firſt and principal 
cauſe ; thus, for inſtance, the weakneſs. or 
rupture of ſome veſſels within the body, 
may occaſion extravaſation of fluids, which 
is the firſt ſtate of the diſeaſe. Now if 
theſe extravaſated fluids continue in any 
part of the body, they will gradually oc- 
caſion a ſuppuration, an inflammation, or 
other ſymptoms, which vary according to 
innumerable. circmſtances. This we may 
conſider as the ſecond ſtate of the diſeaſe. 
Again, when a palſy deprives a part of the 


more ſolid parts, in proceſs of time, waſte 
and become disfigured ; which is the effect 
of the obſtructed motion and circulation, 
and which we may therefore conſider as 
the ſecond ſtate of the diſeaſe; and ſo of 
the reſt. Now it has been obſerved, that 
the power of Electricity often removes the 
firſt ſtate of the diſorder; but the latter is 
very ſeldom cured by it. Indeed it ſeems 
almoſt 8 that a disfigured -bone or 

| wn 
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fidered. The, firſt is, the immediate-and 


ſtate, is, the alteration of other parts, 


body of its motion, the fleſhy and even the 
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either did not mend, or relapfed into the 


by the Doctor, was to give ſtrong ſhocks, 


has been found to be of very little uſe in 


ſerved above, the more fſalid parts, by the 


electric action is fuppoſed to be. How- 
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to its ſound ſtate by means of Electricity. 
Dr. FRANKLIN having electrified ſeveral 

paralytic perſons in America, obſerved, that 
they were generally relieved for a few days 
at the beginning, but that they afterwards 


ſtate they were before the uſe of Elec- 
tricity *®. Here it muſt be obſerved, that 
thoſe paralyſies were moſtly of a long 
ſtanding, and alſo that the method practiſed 


which we have already remarked to be ra- 
ther Pre) judicial. 


13 ens the pe e of Eleetricity 
caſes of long ſtanding ; becauſe, as we ob- 


long continuance. of the diforder, have un- 
dergone ſuch alteration, as cannot be re- 
ftored by a mere ſtimulus, ſuch as the 


ever, nen, Aer bor . _ 
* : 

* See the Faanmiants n * 
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landing have been perfectly cured or re- 


caſes, therefore, although there may be leſs 


to apply the power of Electricity, which, 
when judiciouſly managed, does never m 
duce any bad effects. 


Hitherto, 1 do not know that any * 
thentic facts have ſhewn any difference 


of Electricity, in medical caſes. Whether 
the patients be electrified by the prime 
Conductor, or the inſulated rubber of the 
uſual electrical machines, viz, whether they 


to be quite indifferent. 


In reſpect to the . in which Elec-. 
| tricity. may be applied; experience ſhews, 
that in general, all kinds of obſtructions, 
whether of motion, or circulation, or of 
ſeetetion, are very often removed or alle- 
viated by Electricity. The ſame may be 
alſo ſaid of nervous diſorders; both Which 
include a great variety. of diſeaſes. To 

r afflicted with the venereal Saas" 


or 


lieved by means of Electricity. In theſe . 


hope of effecting a cure, it is not improper 


between the a pplication of different kinds 


are electrified poſitively or e ſeems 
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or to pregnant women, electrization has 
been thought to be pernicious; but my 
reader may be aſſured, that even in thoſe 
caſes it may be uſed without fear, if it be 
judiciouſly managed. When pregnant wo- 
men are to be electrified for any diſorder, 
the ſhocks ſhould be abſolutely forbidden; 
and even when the other more gentle treat- 
ments are uſed, a conſtant attention ſhould 
be given to any phenomenon that may ap- 
pear in the courſe of the electrization; the 
method of which ſhould be increaſed, di- 
miniſhed, or ſuſpended, according as cir- 
CRT nad indicate. 


Having thus Rien a ne view of 
the theory of medical Electricity, without 
entering into the detail of any phyſical 
caſes, 1 ſhall reſerve to treat at large of the 
practical part, dor ns need end of this 
wales | 


een ErxeTRICITY Of 


an 


Containing a compentious view of the pris 
cipal properties of Electricity: 


FTER the laws hitherto eſtabliſhed 
in the. ſcience of Electricity have 
been exhibited at large, and the. particulars 
relating to each have been ſufficiently con- 
ſidered; it will not be amiſs to ſhow in how 
(mall a compaſs thoſe laws may be reduced, 
and how narrow is the foundation of all 
that has hitherto been done. 


1 doubt not but this ee will 
prove very ſerviceable to thoſe, who are no- 
vices in Electricity, as, by getting in me- 
mory a few particulars, they will not only 
reconcile all that which has been ſaid be- 
fore, but will alſo be enabled themſelves to 
explain moſt of the following experiments, 
and to undetſtand the application of the 
hypotheſis, of which we ſhall next _ _ 
to * N 
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All the natural bodies are divided into 
two claſſes, i. e. Electrics and Conductors. 
Electrics are ſuch as may by ſome means 
be excited, ſo as to produce Electrical ap- 
pearances; but Conductors are ſuch as can- 
not be excited by themſelves, i. e. without 
the interference of, an Electric: further, 
electrical ſubſtances will not tranſmit Elec- 
tricity, whereas the ſubſtance of Conduc- 
en vob ents la! 


Electricity by bi PRs Sine ways, 
600 friction, by heating and cooling, by 
melting, or pouring one melted fubſtance 
into ee and by evaporation. 


When two different bodies, exrbpt they 
are both Conductors, are rubbed together, 
they will both (provided that which is a 
Conductor be inſulated) appear ele@rified, 
and poſſeſſed of different Electricities; ſo 
when a piece of ſmeoth glaſs” is rubbed 
with an inſulated piece of leather, it ac- 
quires one kind of Electricity, called the 
vitreous, poſitive or plus Electricity J and 
dme inſulated er. 2 88 the other, 
| led 
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The Aüeenge an theſe two $ Bloc 
tricities conſiſts principally in the appear- 


of Sizes and repulſion; 


When the poſitive Electricity is enter - 
ing a pointed body, it cauſes in general the 
appearance of a lucid ſtar or globule on that 
point; but the negative Electricity gene- 
rally ſhows a lucid pencil of rays ſeeming 
to iſſue from tlie e of the pointed 


body. 


Bodies, poſſeſſed of the lame EleAicity 
repel each other; but bodies, poſlefled of 
different lecricitics, attract each. Ons... 


Ut! Pi 


within the ſphere of action of an electri- 
fied body, except they are very ſmall, and 
inſulated, they. become aQually poſſeſſed of 
the Electricity contrary. to that of the clec- 
trified body, to which they are preſented. 


Fd 
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called the reſinous, % or m Elec- 


ances of their light, and i mn the neee — 


| 1 bodies of any kind come 
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No Electricity can be obſerved upon the 
ſurface of any electrified body, except that 
ſurface is contiguous to an Electric, which 

_ Electric can ſomehow or other acquire a 

contrary Electricity at a little diſtance, 

_ Otherwiſe,—no Electricity can appear upon 

the ſurface of any electrified body, except 

that ſurface is oppoſite to another body, 
which has actually acquired the contrary 

Electricity, and thefe contrarily electrified 

bodies are ſeparated by an Electric &. 


* 
- 
If 


* On conſidering this principle, it may be aſked, 
why any Electricity can be obſerved upon the furface 
of an electrified body, that is inſulated at a conſider- 
able diſtance. from other Conductors ? | Or, which is 
the Electric, chat is contiguous to the ſurface; of an 
electrified Conductot, or excited Electric, and which 
has actually acquired a contrary Electricity at a little 
diſtance from the ſaid ſurface? To this queſtion is 
anſwered, that the air is in general the Electric, 
which is oppoſite to the ſurface of any electriſied body, 
Which being not a perfect electric, does eaſily ac- 
quire à contrary Electricity on a ſtratum of its ſub- 
ſtance; that is at a little diftance from the electrified 
body ; and in conſequence of this ſtratum, it acquires 
another ſtratum contrarily electriſied, and at | a little 
diſtance from the former; to this, other ſtrata ſucceed, 
| alternately poſſeſſed of poſitive and negative Electri- 

har; | * | a 38 cities, 


— 
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If the repulſion exiſting between bodies 

poſſeſſed of the ſame kind of Electricity be 

excepted, all the other electrical phenomena 

are occaſioned by the paſſage of Electricity 
from one body to another, 


A conſiderable quantity of Electricity 
exiſts in the atmoſphere, and is certainly 
employed for ſome great purpoſes of na- 


The air, the clouds, the rain, the hail, 
| the ſnow, and the fogs, are almoſt always 
elerified ; but electrization has not been 


found to promote or retard coagulations, or 
the freezing of water, 


Theſe few . well conſidered, will be 
found to contain almoſt all that is known 
of the ſubject, and if properly applied, they 


cities, and decreaſing in power until they yaniſh, or 
come to the walls of the room, &c. The 

of the glaſs tube, mentioned in the VIth chapter, 
ſhows that, in general, when an Electric, ſufficiently 
denſe, is preſented to an electrified body, it acquires 
fucceflive zones, or firata nm 29 Elec- 
city. 


Hy " 
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may explain moſt of the 8 that 
- follow, "0 


| Befides what has been ſaid in this part of 
the preſent Treatiſe, there are ſeveral other 
maxims, rules, &c. to be known in Elec- 
tricity ; but as theſe moſtly reſpect the real 
practice, ſo they will be occaſionally inſert- 
ed in other places, that ſeem better adapt- 
& to their reception, 


. 
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__ een 


THEORY OF BLECTRICITY. 


| CHAP. L 
The Hypotheſis of Poſitive and Negative 
Electricity. 
T is the buſineſs of Philoſophy to collect 
{ the hiſtory of appearances, and from 
| theſe to deduce ſuch mechanical laws, as 
may either be themſetves of immediate uſe, 
or lead to the diſcovery of other facts more 
intereſting and neceflary for the happineſs 
of human kind. After a number of ſuch 
conſtant appearances, which are called na- 
_ tural laws, have been eſtabliſhed, and con- 
firmed by a ſufficient number of experi- 
ments, it is then proper to inveſtigate the 
cauſe of thoſe effects; which, if it be once 
diſcovered, and its mode of acting be aſcer- 
tained, puts an end to the trouble of expe- 
rimental inveſtigation, and renders the ap- 
plication of its effects certain, and deter- 


H 4 Cauſes | 


- 


the knowledge of which we may explain all 
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throughout the ſyſtem of nature we every 


ter we are advanced a few ſteps, we find 


ever is not the ſubject of the preſent Trea- 
tiſe; and all I meant to deduce is, that, after 


further, and inveſtigate, if 


Cauſes and effects are ſo intimately con- 
nected and dependent on each other, that 


where diſcover a ſeties of energies, which 
whilſt they are depending on, and derived 
from, their preceding terms, are at the ſame 
time the cauſes of their ſucceeding ones. 
But. what is the firſt cauſe of all the reſt, 
which being not the effect of any preceding, 
may be called the ſource of all, and the firſt 
term in the ſeries? In contemplating this 
ſource, the mind is loſt in wonder, and, af- 


that a cloud obſtructs our further progreſs, 
and, from continuing our inquiry and con- 
templation, nothing more can be derived but 
an argument to prove the imbecility and 
ſhortneſs of our underſtanding. This how- 


the laws of Electricity have been confidered, 
it is neceſſary that we ſhould go a little 
pothble, the im- 
mediate cauſe of that property in natufe, 
or conſider the moſt probable conjectures 
that have been offered op this ſubject: by 


tha 
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the known electrical appearances, and adapt 
their effects to our purpoſes with ſornewhat 
more certainty and preciſion. 


The vaſt number of hypotheſes that have 
been framed in explaining the electrical 
phenomena, from the infancy of the ſcience 
to the preſent time, may be eaſily imagined, 
by conſidering the great number of labour- 
ers, and the diſcoveries that have been pro- 
duced without intermiſſion in this field of 
wonders... It would be not only an endleſs 
work: to relate all the hypotheſes hitherto 
offered, but alſo an uſeleſs one, when they 
have been evidently contradicted by ſeveral 
experiments, and after they have all given 
place to the hypotheſis of a fingle electric 
fluid, which generally goes under the name 
of Dr. FRanKLIiN's. That although this 
hypotheſis explains all the known electrical 
appearances, it is however not a demon- 
ſtrable truth, but the moſt probable ſuppo- 
ſition, I confeſs ; and, in order that a due 
diſtinction might be preſerved between the 
knowledge of facts, and the ſuppoſition of 
their immediate rent I have — the 


3 


WEE admitted; and ſhall uſe it in the explana- 


whether that quantity bears any proportion 
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method which ſeemed more philoſophical 
and inſtructive; but now to make further 
apologies for admitting this hypotheſis, at 
2 time when numberleſs experiments ſpeak 
clear in its favour, would be doing an in- 
jury to the philoſophical world in general, 
and eſpecially to the ingenious philoſophers 
that propoſed and improved it. I fhall 
therefore, without further preamble, lay it 
down as it is now commonly and reaſonably 


tion of the following experiments. 


All the phenomena called Electrical are 

ſuppoſed to be effected by an invifible ſub- 
tile fluid exiſting in all the bodies of the 
earth. It is ſuppoſed alſo that this fluid is 
very elaſtic, i. e. repulſive of its own parti- 
cles, but attractive of the un * other 


matter. 


"th | [When a body does not ſhow any Meri. 
cal appearances, it is then ſuppoſed to con- 
- tain its natural quantity of electric fluid (but 


do the quantity of matter in general, or not, 
is uncertain), and therefore that body is 
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faid 0 Be in its natural or non-elefrified 

Hate: but if a body ſhows any electrical ap- 

pearances, it is then ſaid to be electrified, 

and it is ſuppoſed that it has either acquired- 

an additional quantity of electric fluid, or 

that it has loſt ſome of its natural ſhare. A 

body having received an additional quantity 

of electrie fluid, is ſaid to be overcharged, or 
pofitroely elettrified; and a body that has loſt 

part of its natural quantity of electric fluid, 

is faid to be wndercharged, or negatrvely elec 


trified, 


From hence it appears, why the terms 
Poſitive and negative, or plus and minus Elec © 
tricity came to be uſed ; for the firſt ſignifies 

a real plus, of ſuperfluity, and the ſecond a 

real minus, or deficiency of the quantity of 
electric fluid proper to a body. 


By this hypotheſis, which is analogous to 
the other phenomena of nature, the clec- - | 
trical appearances are caſily explained, and — WM 
there is not a ſingle experiment that ſeems — 6 
to contradict it. Firſt it appears, that when 
An electric and a conducting ſubſtance are 
rubbed together, the Electricity is not then 
. ; but by the ww of rubbing, one 

| 6 body 
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body pumps, as it were, the electric fluid 
from the other “*: hence, if one becomes 
overcharged with it, or poſitively electrified, 


i 


- * By what mechaniſm one body extracts the electric 
fluid from the other is not yet known, The celebrated 
Father BRC ARIA ſuppoſes that the action of rubbing 
increaſetk the capacity of the Electric, i. e. renders that 
part of the Electric, which is actually under the rubber, 
capable of containing a greater quantity of electric fluid; 
hence it receives from the rubber an additional ſhare of 
fluid: which is manifeſted upon the ſurface of the Elec- 
tric, when that ſurface is come out of the rubber; in 
which ſtate it loſes, or, as it were, contracts its ca- 
pacity. Father BECCARIA's experiment to prove this 
ſuppoſition is the following: He cauſed a glaſs plate 
to be rubbed by a rubber applied on one fide of the 
plate, while it was turning vertically; and holding at 
the ſame time a linen thread on the other ſide of the 
plate, juſt oppoſite to the rubber, he obſerved, that the 
thread was not attracted by that part of the glaſs which 
- correſponded. to the rubber, but by that which was op- 
poſite to the ſurface of the glaſs that had juſt come 
out of the rubber; which ſhews that the fluid acquired 
by the glaG plate, did not manifeſt its power until the 
| ſurface of the glaſs was come out of the rubber. But, 
query, in what manner does the glaſs augment its capa- 
city of holding the electric fluid by the action of the rub- 
| ber? See Dr. FRankLiV's Letters, &c./$ 34. Beſides 
| this, there are other experiments to be mentioned in the 
courſe of this work, which clearly ſhew that the capacity 
of a body to hold EleQricity is Crag cou by the on} 
of certain other cr ONE 
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the other muſt neceſſarily be undercharged, 
or electrified negatively, except its deficiency 
be ſupplied by other bodies communicating 
with it. From hence alſo appears the rea- 
fon, why, when an Electric is rubbed with 
an inſulated rubber, it can acquire but little 
Electricity; becauſe in that caſe, the rubber, 
not communicating with other Conductors, 
can ſupply the Electric with only that ſmall 
quantity of fluid which belongs to itſelf, or 
which it collects from the contiguous air. 


n W oy 


Electric attraction is eaſily explained; for 
this does not exiſt, except between bodies 
differently electrified; which muſt certainly 
attract each other, on account of the attrac- 
tion exiſting between .the ſuperfluous elec- 


and the undercharged matter of 1 bodies 
2 3 N 


dies poſſeſſed of the ſame Electricity; in or- 
der to underſtand its explanation thorough- 


2 ee ͤ . Go. IO. 


nie is, that no Electricity, i. e. the ele- 


tric fluid of the bodies electrified poſitively, 


As to 1. 8 8 EVOL bo- 


ly, the reader muſt be reminded. of the 
principle mentioned in the preceding part, 
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augmented nor diminiſhed upon the ſurface 
of that body, except the faid ſurface is cons 


be diſplayed upon the facing ſurfaces of two 
bodies that are ſufficiently near one another, 


for the air that ſtands between thoſe centigy, 
_ ous ſurfaces has no liberty of acquiring an 


very eaſy. Suppoſe, for inſtance, that two 
ſmall bodies are freely ſuſpended by inſulatei 


they may bang icontiguous to one another. 
Now ſuppaſe thoſe bodies to be electrified 
either poſitively or negatively, and then they 
muſt repel one another; for either the in- 


electric fluid in thoſe bodies, will endeavout 
to diffuſe itſelf equally over every part of the 


each other, ſo that a quantity of air may be 
Inter poſed between their ſurfaces, ſufficient 
„„ rn 
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tric fluid proper to a body, can neither bg 


tiguous to an Electric, which can acquire: 
contrary Electrieity at a little diſtance; from 
whence it follows, that no Electricity can 


and both poſſeſſed of the fame Electricity; 


contrary Electricity. This being premiſed, 
the explanation of Electric repulſion becomes 


threads, ſo that when they are not electrificd 


creaſed, or the diminiſhed natural quantity of 


ſurfaces of thoſe bodies; and this endeavou 
Will cauſe the ſaid bodies to recede from 


* LL. 
* . 


— 
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to acquire  @ contrary Electricity at a little 
diſtance from the ſaid ſurfaces —Other wile, 
if the bodies, poſſeſſed of the ſame Electri- 
eity, do not repel each other, fo that a ſuffi- 
cient quantity of air may be interpoſed be- 
tween their ſurfaces, the increaſed quantity 
of electrĩo fluid, when the bodies are elec- 
tried poſitively, or the remnant of it, when 
the bodies are electrified negatively, by the 
throughout, or over the ſurfaces of thoſe 
bodies; for no Electricity can appear upon 
the ſurfaces of bodies in contact, or that are 
very near one an2ther. But the electric fluid, 
by attracting the particles of matter, endea- 
vours to diffuſe itſelf equally throughout, or 
over the ſurfaces of thoſe bodies; therefore 
the ſaid bodies are, 8 _ UID __ 
to * one 0 Yr | 


I Mink it is eee mlt . 
upon: the above explanation; for the princi- 
ple, upon which it depends, feems univer- 
ſal and clear, ſo that it may be eaſily applied 

to explain electric repulſion in general, as 
well as the repulſion — (5 en. 
— two . 


dd 
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The charging of coated glaſs; and other 
Eledries, as well as the other phenomena of 
Electricity, may alſo be eaſily accounted for 

by the above-mentioned hypotheſis of Elec. 
tricity; but I think it unneceſſary to enu- 
merate and account for all the particulan 
in this place, as we ſhall have occaſion to 
ſpeak of them in the explanation E ex 
Ire be, eee bes E274 


—_—— * — — 
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E the N ature of the el&ric Fluid. 


TE human mind, never ſatichied, after 
- K& the cauſe of ſome effects has been diſ- 
covered, or only gueſſed at, attempts to in- 
| veſtigate ſome more intimate quality, and 
'  - eyen the origin of that ſuppoſed cauſe, 
making further ſuppoſitions, and framing 
other hypotheſes, which, by the courſe of 
things, muſt certainly be leſs probable than 
the former. This unlimited endeavour to ac - 
mquire knowledge is often too ridiculous to 
de purſued, on account of its abſtruſeneſi 
and uncertainty, eſpecially when the ſteps 
immediately preceding the ſubject in hand 
have but a ſmall degree of probability. It 
.i s from hence that e have fre- 

„ 5 55 Ne? 
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quently ſpent a great deal of time, and trou- 
ble, in attempting to diſcover the properties 
and cauſes of what exiſted only in their own 
imaginations. Sometimes, however, when 
a ſuppoſed exiſtence comes fo very near to 
truth, that the moſt ſeeptic Philoſopher he- 
fitates mot to confeſs the probability of it, 
or when he can invent no argument to evince 
the contrary, then it is not only allowable, 
but neceſſary for the buſineſs of Philoſophy, 
to purſue the inquiry farther, and, CS, 
thing elſe can be aſcertained, at leaſt to pro- 
poſe ſome: further conjectures upon the for- 
mer hypotheſis. This now is the caſe in 
the ſcience of Electricity; and after we have 
related the moſt plauſible hypotheſis as yet 
offered, 7. e. that of a ſingle elaſtie fluid, we 
come in this place to conſider the eſſence of 
this fluid, in order if poſſible, that we might 
attain to, at leaſt, ſome probable W 
* its TEE: - 


When <P more hs 8 
tion and repulſion had been obſerved, Elec- 
tricians ſuppoſed that theſe were effected by 
a kind of onctuous effluv ia proceeding im- 
mediately from the eleftrified Hody'; but 


I : - when | 


rn 
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when the light, the burning quality, the 


fire, at leaſt ſo 5 as is « futficicnt for the 


* 


phoſphoreal ſmell, &c. was perceived to be 
produced by excited Electrics, then it was 
naturally ſuppoſed, that the electric fluid 
was of the ſame nature with fire. This opi- 
nion has prevailed much among ſeven 
Philoſophers, and it is from hence, that 
the electric fluid has heen commonly called 
Electric Fire. Beſides this ſuppoſed: identity 
of the electric fluid, and the element of: fire, 
there have been two other opinions con- 
cerning the eſſence of this fluid it. having 
been thought by ſome to be the ether of 
Sir ISA Ac NEN] TO, and by others (whoſe 
opinion ſeems. to bei the moſt probable) to 
be a. fluid. fue generit, i. e. different from al 
ober An e $30 4:92 dat ibs 

In th 1 85 more 1 wy examine 
cheſe conjectures, it will be. neceſſary to pre- 
miſe ſomething in regard to the nature of 


preſent PPP. eg 6 4 
vec — bh 1224. dos a 13 5 POSE e 
The element of Gee 0 may be condiared in in - 


regard. to its origin. to the different-ſtates of 


its exiſtence, and to its 1 
— | r Soy * » . its 
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its origin It is commonly ſpecified under the 
names of Celeſtial, Subterraneous; and Cu- 
linary Fire; underſtanding by the firſt, that 
which proceeds from the ſun, and, by being 
diſperſed throughout the univerſe, gives life 
and A andtln to almoſt every thing that exiſts 3 


volcanos, hot ſprings, &c. and laſtly, under 
the name of Culinary Fire, underſtanding 
that which is commonly produced upon the 
earth, by burning ſeveral ſubſtances. Theſe 
diſtinctions however are little if at all uſe- 
ful ; for, whatever be the origin of 15 its 
effects are ata, cn the bo age? Pak ed 

In reſpect to the arent ſtates of its ex- 
iſtence, the Chymiſts know only two ; the 
firſt obvious one, and indeed that, to which 
only is given the name of Fire, is that ac- 
tual agitation of the particles of | that ele- 
ment, which produces the complex idea of 
lucid; hot; &c. that is commonly under- 


ſtate is the real principle of fire exiſting as 


nd when Ad in a peculiar and 


by the ſecond, that Which is the” catiſe of px 


ſtood under the name Fire; and the other | 


a conſtituent principle i in ſeveral, and per- 
haps all fabſtances ; or, that matter, whoſe 


| IP 
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be fire. 


active ſtate, is the Phlagiſton of the Chy- 


dent that this principle does. realhꝭ exiſt; for 


3 its own nature is not ſo, by ſuperinducing 


not inflammable, 7 de priving it of its 
; phloginon. 


determine, bears but, a, very. mall, reſem- 
 blance to the above mentioned two ſtates of 
fire; for although it exiſts in different bo- 


* — —⅛⅛. i] 9 — — — — ah FI 
4 r, ̃ — —rm9,ũt! 7; —_ 5 
* 
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firſt place, if they were both the fame thing, 


——— 


\ 


violent manner, produce the common ſen- 


" This which,» we may = nl er il in an in- 
miſts, and 1 18 that, hich. when united i in a 


fufficient quantity with other ſubſtances, 
renders them inflammable. It; ſeems evi- 


we may transfer it from one body to another; 
we may render a body inflammable, which 


on it the phlogiſton ; and we may reduce a 


= - js, % 
— 804 # a * — 


Now the electric Avid, 48 85 480 we can 


dies, as the phlogiſton,. yet when we com- 
pare its other attributes with thoſe of fire, 
we then immediately perceive it to be not 
the ſame, but a different. principle. bi In the 


l g be N together, and wherc- 


ever 
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ever i certain quantity of fire exiſts, there 
the ſame quantity of electric fluid ſhoyld be 
found: but this is contrary to experiments; 
for a piece of metal or other ſubſtance may 
acquite à great degree of heat without ap- 
peating at all electrified; and on the other 
hand, may be ſtrongly electrified without 
acquiring by it any ſenſible degree of heat, 
or any addition to its phlogiſton. _ 43 
condly, fire penetrates every known ſub- 4 
ſtance, and an exceedingly ſmall quantity | 
of it is diffuſed alike throughdut bodies of 
every kind; whereas the electric fluid per- 
vades "only Condu@ors . Thirdhy, the 
electric fluid goes through” a very long 
Conductor in à ſpace of time almoſt in- 
ſtantaneous; but fire is very flowly propa- 
gated. I might enumerate ſeveral other 
improptieties attending this hypotheſis of 
the fameneſs of fire and the electric fluid, 
but thoſe already mentioned are, I think, 
ſufficient to induce bot readers to ſuppoſe | 
otherwiſe, i 


„„ | 
eaſily the ſubſtance of ſome gopd ConduQors of Elec- 
vicityz the rule hoyever is not genera. 
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| Dr. PRIESTLEY, on. obſerving that the 


. electric exploſion, taken in different kinds 
of air, acts, in general, like other phlogiſtic 
| Proceſſes, ſuppoſes that the electric matter 
either is, or contains, phlogiſton *. In 
regard to this, I would obſerve, that there 
is no neceſſity of ſuppoſing the electric 
matter either to be, or contain phlogiſton, 
on that account; for the phlogiſton, in this 
caſe, may, by the force of the electric ex- 
ploſion, be extricated, either from the ſur- 


face of the Conductors, between which the 
exploſion is taken, or from particles of he- 
terogeneous matter floating in has air, . 


W the ee is * +, 


ba hee to the n 8 tis 
effects of fire, and the effects of the electric 


fluid, it will be very obvious to remark, 


that although fire is in ſeveral inſtances 


produced by the electric fluid, yet we ſhould 


never, confound then one. . the er, and 


* Obſervations on different Kinds of ary . 4 


ſec, XIII. nor” 3606 2.09 At kts u 1; 
* See my Treatiſe on ee p. 433. 925 
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conſider them both as the fame thing; for 

it is well known that friction produces fire, 
Wind it is by no means ſurpriſing that the _ 
electric fluid, by the rapidity of its motion, 
through ſubſtances, that in ſome manner 
obſtruct its paſſage, ſhould generate light, 
heat, 2 and the other effects of 
fire *. ou 
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Mr: "MOOT in ; conſequence of 1 
very intereſting experiments, made by him- 
ſelf, ſuppoſed, that, although the electric 
fluid may be neither phlogiſton nor fire, yet 
that it is a modification of that element, 
which, while in a quieſcent ſtate, is called 
Phlogiſton, and when violently agitated is 
called Fire. We conſtantly obſerve (ſays 
he) I. That if two bodies that have an 
equal quantity of phlogiſton (which is the 
caſe with bodies of the ſame kind, as glaſs 
and glaſs, metal and metal, &c.) be rubbed ' 
together, they acquire either very little, 
or ng ad at All A. That as one of — 


8 | i! 
ſhows no effects of fire, except when it goes through | bs | 
lone medium that obſtrudts its free paſſage * 2 


N hs Þ 
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the bodies has à greater quantity of phlo- 
giſton than the other, ſo they acquire a 

greater quantity of Electricity, as when 

| glaſs is rubbed with metal. III. That a 
certain degree of friction produces Electri. 
city, and that a more violent friction pro- 
duces fire, but no Electricity, as may be ob- 
ſerved by rubbing together two pieces of 
baked wood, of glaſs, &c. IV. And that in 
general, bodies, poſſeſſed of a greater quan- 
tity of phlogiſton, give the electrie fluid to 
bodies that have leſs of it, 1. e. they acquire 
the negative Electricity, when rubbed with 
bodies that mn a leſs Monet of - aff 
giſton b. 
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* Mr. EOS in order to A what EleAtivicy dife 
ferent ſubſtances would acquire, infulated them upon 
ſticks of ſealing wax, and rubbed them againſt his woollen 
coat, or waiftcoat. In manner he tried a vaſt nutn» 
ber of vegetable, mineral, and attificial ſub- 
ſtances; ind he diſcovered a very remarkable law, which 
is, that ſuch ſubſtances, which have a great . o of 
plilogiſton, as vegetable ſubſtanees, and particularly the 
hot, aromatic plants and feeds, er. give the cheftric fl 
that is, they acquire the negative Electricity when —_ 
againſt the woollen cloths ; and, that ſuch ſubſtances, 
which have but little plogiſtop (as moſt animal ſub- 
ſtances) acquire the electric fluid-from the ſaid cloths, ia. 
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From theſe obſervations we gather, that 
the electric fluid, and fire, are produced by 
ſimilar operations, and are both extracted 
from bodies abounding with phlogiſton: 
and hence he congludes, that the phlo- 
giſton, 1 the electric fluid, and fire, are only ' 
different modifications of the very fame. 
element; the firſt being its quieſcent ſtate 
of exiſtence, the ſecond its firſt active, and 
the laſt its more violent ſtate of agitation : 
like fermentation producing firſt wine, ſe» 
condly vinegar, laſtly putrefaction. 


As to the identity of the Electric, and the 
ethereal fluid, it ſeems to me quite an im- 
probable, or rather a futile and inſignificant 
hypotheſis ; for this ether is not a real, 
exiſting, but merely an hypothetical, fluid, 
ſuppoſed by different Philoſophers to be 
endued with different properties, and to be 
an element of ſeveral principles. Some 
ſuppoſe it to be the element of fire itſelf, 
others make it the cauſe of attraction, others 
again derive animal ſpirits from it, &c. ; 

but the truth is, that not only the eflence, 
or properties, of this fluid, but even the 


reality of its exiſtence is 2 un- 
known, © 12 


. 5 Accoiling 
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According to Sir Isaac NzwrTon's 
ſuppoſition, this ether is an exceedingly 
ſubtle and elaſtic fluid, diſperſed through- 


out all the univerſe, and. whoſe particles ( 
repel .the particles of other matter. But 
on this ſuppoſition the electric fluid is dif- 7 


ferent from ether ; for, although the for- 
mer is ſubtle, and elaſtic, like the latter, 
yet (as Dr. PRIESTLEY obſeryes) it is not 
repulſive like the ether, 95 attraQtive of all 
other matter. 
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CHAP. III. 


07 Of the Nature of EleFrics and Condubtere. 


T H E rumnarkebele difference aidins 
between the two claſſes of bodies in 
regard to Electricity, i. e. Electries and 
Conductors, naturally induces an Electri- 
inn to inquire what is that principle in 
bodies, or by what mechaniſm ſome ſub- 
ſtances become capable of tranſmitting the 
lectric fluid, whilſt others are n 
o it? 


In EI to the explanation of theſe two 
emarkahle properties, there have been, as 
night be expected, ſeveral conjectures of- 


ered; but, except one probable hypotheſis, 
1 is nothing as yet aſcertained. When 


2: catalogue of Electrics and Conductors 
; very ſhort and imperfect, it was ſup- 


Ic ole that the only two conducting princi- 


les were metals, and water; and that all 
ubſtances were nearer, or he from the 


ature of a perfect Conductor, in proportion 
they contained à greater or leſs quan- 


tity 
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tity of "the above principles in their com. 
poſition, Wood, for inſtance, was ſup. 
poſed to be a Conductor only on account 
of the water it contained within its pores; 
accordingly, it was obſerved, that the 
greater quantity of moiſture the wood con. 
' tained, the better Conductor it proved to 
be, and on the contrary, that it ated more 
like an Electric, in proportion as it was 
freed from its moiſture, But when water 
itſelf was obſerved to be a bad Conductor, 
and hot air, and charcoal to be good Con- 
ductors, eſpecially the latter, which ſub. 
ſtances, it is well known, contain no water 
nor metal, at leaſt not in ſuch a quantity 
as is ſufficient to change a non- conducting 
| ſubſtance into a Conductor, then the for- 
mer ſuppoſition was laid aide, atid another 
was offered by Dr. PRIESTLEY, in his ſe- 
cond volume of Obſervations on the differ. 
ent Kinds of Air * ; WINCH ſeems to by well 
NT, © | 
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yet finding one of their common in- 
gredients to be the phlogiſton, deduces 
from thence, that the conducting quality 
is, abſolutely * owing . to the phlogiſton. 
Had there been (ſays he) any phlogiſton 
« in water, I ſhould have concluded, that 
there had been no conducting power in 
nature; but in conſequence of ſome 
union of this principle with ſome baſe. 
In this, metals and charcoal exactly 
agree: while they have the phlogiſton, 
« they conduct; when deprived of it, a4 | 
" my not conduct. [ns be. - : 

Andi in a vote to this i puagrpd . 
n © F ; 


= 


65 Hae ſince ound, that ie 
in the pureſt water injures air, ſo that 
« candle will not burn in it afterwards, 
nl © which. 3s preciſely the effect of all phlo- 
« giſtic proceſſes, I now conclude that the 
* maxim, ee in FO I is 
60 e true. e 


This . ff very ingenious 
and _— * Hoary other mote 
2 wy 99 9 870 
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plauſible be offered, or experiments contta. 
dict it, I think we. may ſafely make" uſe af 
it in purſuing out electrical inveſtigation, 
and endeavour” to reconcile to it the 42 

mena in diſevreted! in Electricity. | 
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EFORE we quit as podle 
| part of this Treatiſe, it may be proper 
to ſay ſomething concerning the reſidence 
of the electric fluid, either natural to x 
body, or ſuperinduced on it. That the 
electric fluid, proper to a body when in its 
natural ſtate, is equally diffuſed"througtiout 
all its ſubſtance; 1 think no one will deny; 
becauſe that fluid is attractibe of the parti- 
cles of all other matter, and the parti- 
cles of other matter ate attractive of the 
electric fluid; and as this attraction is in 
proportion to the quantity of '/homogeneous 
matter, any quantity of matter will cer- 
tainly attract a quantity of electric fluid 
rene to viclelf; therefore; the 
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cleric fluid muſt be equally diffuſed 


matter. This propoſition, however, will 
take place only in fpeaking of Conductors; 
for it ĩs founded upon the ſuppoſition, that 
the electric fluid, proper to a body in its 
natural ſtate, does freely pervade that ſub- 
ſtance ; but whether this is a fact * 
ing Electrics, or not; hath not hitherto been 
aſcertained; As far as may be judged from 
experiments; I ſhould ſuppoſe this rule to 


reaſoning All the Electrics, when made 
very hot, become: Conductors &; in tnat 
ſtate; therefore, the above rule muſt hold 
good, i. 6. the electrio fluid, proper to their 
quantity of matter, muſt be equally dif- 
fuſed throughout. their ſubſtance: and as 


came -ſuch (we may ſuppoſe) were Con- 
duQtors ; in Kut ſtate they ee had 
ere n Ke WN 


. Am preteen has been found true in all the 
experiments hitherto made; I think it may be con- 
idered ery properly, as a general law in the ſcience of 


throu ghout all-the parts of that portion of 


hold good with Electrics alſo; and my 
ſuppoſſtin is founded upon the following 


all the Electries in nature, before they be- 
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their proper ſhare of fluid- Now as they 
afterwards cool, and become Electrics, it 
ſhould ſeem that the change of their na- 
ture could not affect the equal diffuſion of 
the electric fluid, which took place whilſt 
they were in a conducting ſtate . In con · 
ſequence. of this conſideration, the differ - 
ence between à Conductor and a Non- 
conductor, in regard to their natural quan- 
tity of electric fluid, is that in the former, 
tho fluid may eaſih move, whereas in the 
latter, it is confined in its pores. But it 
may be aſked, whether a quantity of elec- 
trie matter contains as much electric fluid 
as an equal quantity of conducting matter; 
2 piece of roſin, for inſtance, hen melted, 
does it contain more, leſs, or the fame 
quantity, of electric fluid as when cold 
To this queſtion I can give no ſatisfactor 
anſwer j for, by the experiments hitherto 
n N certain has been . 
| / # The * 3 which 1 oppoſe 


ſome difficulty to. this hypotheſis, is the property which 
feveral electria ſubſtances have of becoming electric 
„ 3 
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mined. - Dr. PRIESTLEY, in order to aſ- 
certain this matter, made the following ex- 
periment; He made a piece of glaſs red- 
hot (in Which ſtate it is a Conductor) and 


placing it upon an inſulated piece of cop- 
per, left it in that ſituation till quite cold 


the time of i its cooling, no Electricity of any 


glaſs; which would have certainly been the 
caſe, if the piece of glaſs had contained 
cither 1 more or leſs fluid when in an Elec- 
tric, than when. ins conducting ſtate *. 


— 422 kt 


anſwer to the above queſtion ; 3, but when the 
experiments, mentioned i in the firſt part, of 
48 an electric ſybſtance into another, 
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feſſed, that this matter remains as yet un. 
ſettled; and nothing but further experi. 
ments, and the diſcovery of other facts, can 
determine go ung ſatisfactory ks it, 


In reſpect to the place cp by the 
electric fluid ſuperinduced on a body, it 
has been thought, by ſeveral ingenious per- 
| ſons, that, when a body is electrified, al 
| 1 ſuperfluous fluid, or all the deficiency 
| | + of it, in caſe the body is electrified nega- 
1 tively, reſides as a kind of atmoſphere all 
| around the body; to this atmoſphere they 
7 5 attribute the phoſphoreal ſmell, and that 
| 


tic ſenſation produced by an excited 
Electric; and they even ſuppoſe that theſe 
atmoſpheres may be. made viſible, But to 
this aſſertion it is anſwered 'by. others, that 
if the Electricity communicated to a body 
did refide round it like an atmoſphere, it 
| ſhould certainly. repel the air contiguous to 
that body 5 but this! is not the reſult of ex- 


that they are obliged, to aſs LET caution in u. Keeping i 
at a ſufficient diſtance from the charcoal fire, over which 

8 they work, leſt it ſhauld (as ſometimes happens) cover 
| itſelf wich 2 thus ſpoil A 1 
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per riments; for it has been found that the 
electric atmoſphere, howevef denſe, if it 
does at all exiſt, has no effect upon the air 
contiguous to the electrifted body, nor has 
the motion of the air, even a violent wind, 
any effect upon the atmoſphere. In regard 
to the above-mentioned ſenſations of phoſ- 
phoreal ſmell, &c, it is thought that- they 


entering or going out of. the = 1 in a very 
en manner. 


p rom what RA, be deduced from expe- 
riments, it appears that, although the elec- 
tric fluid is tranſmitted through the ſub. 
ſtance of Conductors, yet no communi- 
cated Electricity can be obſerved within a 


body; beſides, if two. bodies of the ſame 
ſize and figure, but of different denſities, are 
electrified together, and afterwards ſepa- 
rated, they will acquire each the ſame quan- 
tity of Electricity; z. e. the Electricity that 


tities of 2 my 


SD. 


are only. occaſioned by the electric fluid 


ſu fficiently narrow cavity of an electrified 


they acquire will be proportional to their 
ſurfaces, and not to their Nh quag- | 
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We may laſtly conclude, that the Elec. 
tricity communicated to a body, . lies not 
diffuſed throughout the ſubſtance of that 
body, but on that ſurface, of it which is 
contigugps to a free Electric, i. e. to an 
Electric, that is not ſurrounded by. at an ho. 
mologous E 


* 
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PRACTICAL ELECTRICITY. 


Of the electrical Apparatus in general. | 


ITHERTO we have treated of 
Electricity only theoretically, hav- 
ing noted what has been found uniformly 
certain relative to this ſubject, and having 
exhibited a view of the moſt probable con- 
jectures offered in explanation of electri- 
cal appearances; but Electricity being a 
ſcience that requires. a more practical Eo. 
nagement, than. perhaps any other branch 
of natural philoſophy, it 1s neceſſary that 
we ſhould now treat of it practically, and 
give the beſt directions we are able, both in 
regard to the conſtruction of the neceſſurx 
apparatus, and to the performance of the 
| "PEER not + only requiſite in proving _ 
Bb 2 the | 


©, 


| 


— 


» — n — — 


N 
: 
; 
; 
N 
7, 
2 
x 


ſubject, one would imagine that all the ex. 


but a variety of new ones have been in- 


vented, and even the principal part of the 
and im provements. 
in the deſcription of the electrical appara - 


tus, it will not be improper to divide its 
parts into three claſſes; conſidering in the 
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the foregoing Propoſitions, but ſuch alſo a 
arc pleaſing and entertaining, 


1 


In this part of my work the reader wil 
perhaps find more -govelty than he ex- 
pects; for, conſidering the number of books 
that have been lately Publiſhed on this 


periments poſſible to be exhibited with 
an electrical machine, and its appendages, 
have already been deſcribed. The caſe 
however is much the contrary; for not only 
the old expetiments have been diverſified, 


apparatus has undergone ſeyeral e 


In order the more re gularly to proceed 


firſt, the inſtruments neceſſary to produce 
Electricity; in tlie ſecond; thoſe proper to 
accumulate, retain, and employ it; and 
laſtly, thoſe neceſſary to radu its 3 


be 
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The principal inſtrument to produce 
Electricity, is the electrical Machine, 7. e. 
a machine capable by any means of exciting 
an Electric, ſo as to produce electrical ap- 
pearances. The conſtruction of thoſe ma- 
chines, from their firſt invention to the pre- 
ſent time, has undergone ſo many changes, 
and their forms have been fo much varied, 
that it would be very difficult, and even 
tedious, to deſcribe thoſe only which are 
moſt frequently in uſe. Every maker, and 
almoſt every Electrician, conſtructs his own 
machines in a manner different from the 
reſt; and, as new facts or long practice 
points out ſome imperfections, the Elec- 
trician is ready to contrive a new method 
tao correct the preceding errors, Indeed 
the rapid advance of the ſcience is moſtly 
owing to this change, and variety of con- 
ſtructions; for whether caſual, or deſigned, 
a new conſtruction has generally either 
produced ſome diſcovery of importance, or 
| expoſed ſome defect in the apparatus, and 
management of the ſame. 2 75 N 


| That the reader may be left at the 
| K 1. a A 


# " 


136 AComrierE TREATISE 


® 


| Eleftrie, 2 Re "oh 


ſealing- wax, &c.z and of different forms, 
ag cylinders, globes, ſpheroids, &c. This 


' firſt, becauſe it was not aſcertained, which 


of the operator; for before the Electricity 


the Electric, the moving Engine, the Rub- 


liberty of chooſing the form of his ma- 
chine, I ſhall i in this chapter lay down the 
moſt neceſſary rules to conſtruct electrical 
machines in -general ; and ſhall reſerve for 
the next chapter the particular deſcription 
of ſome machines, that are the moſt. uſeful, 
and which contain all ** W 
hitherto made. Tr 


T be principal patts of the machine. are 


ber, and the prime Conductor, i. e. an in- 
ſulated Conductor, which immediately re- 
ceives the Electricity from the excited 
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The Elecrie was FRAY uſed of dif- 
ferent ſubſtances, as glaſs, roſin, ſulphur, 


diverſity then obtained on two accounts; 


. ſubſtance. or form would anſwer. beſt; and 
ſecondly, on accoupt- of producing a nega- 
tive or poſitive Electricity, at the pleaſure 


ok 


df the inſulated rubber was diſcovered, ſul- 


generally uſed for the negative Electricity. 
At preſent, ſmooth glaſs only is uſed; for 
when the machine has an inſulated rub- 
ber, the operator may produce poſitive or 
negative Electricity at his pleaſure, with- 


the form of the glaſs, thoſe commonly uſed 
at preſent are globes and cylinders. The 
moſt convenient fize for a globe, is from nine 
to twelve inches diameter: they are made 
with one neck, which is cemented ® to a 
ſtrong braſs cap, in order to adapt them to a 


two necks ; they are moſtly uſed. without 


four inches diameter and eight inches long, 


the powder of ted okre. ' Theſe ingredients are melted; 


afterwards kept for uſe, This kind of cement ſticks 


+ It is not improper to ſtrengthen the very large cy- 


from one e ie: 
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phur, rough glaſs; or ſealing wax, was 


out changing the Electric. In regard to 


proper frame. The cylinders are made with - 


any axis , and their more uſual ſize is from 


9 The beſt cement for electrical purpoſes is made | 
with two parts of roſin, two of bees wax, and one of 


and mixed together in any veſſel over the fire; and 


very faſt, and is much preferable. to roſin alone, as it is 
not ſo brittle, and at the ſame time inſulates equally well. 


linders by means of a glaſs axis, yig. a ſolid Rick of * ' 
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to twelve or eighteen inches diameter and 
two feet long; though ſome have been made 
in London even of twenty-four inches in 
diameter. The glaſs generally uſed is the 
beſt flint, though it ĩs not yet abſolutely de. 
termined, which kind of metal is the beſt ſor 
electrical globes, or cylinders. The thick- 
neſs of the glafs ſeems immaterial, but per- 
haps the thinneſt is preferable. . It has often 
happened, that glaſs globes, and cylinders, 
in the act of whirling, have burſt in innu- 
merable pieces, with great violence, and with 
ſome danger to the by- ſtanders. Thoſe ac- 

cidents are ſuppoſed to happen when the 
_ globes, or cylinders, after being blown; arc 
ſuddenly cooled. It will therefore be ne- 
cefſary to 'enjoin the workman to let them 
paſs gradually, from the heat of the gla(s- 
houſe, to the 00 e e. 


It is been has din whether! 
coating of ſome electric ſubſtance, as roſin, 
turpentihe, &c. on the inſide ſurface of the 
_ glaſs, has any effect to increaſe its electric 
power; but now it ſeems pretty well deter- 
mined, that if it does not increaſe tht 
power of a good glaſs globe or 18 
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leaſt it does conſiderably improve a bad one. 
I have ſeveral times put a coating of roſin 
on the infide ſurface of phials and tubes, 
and have conſtantly found that the worſt of 
them received ſome improvement by it. 


The moſt approved compoſition for lin- 
ing glaſs globes, or cylinders, is made with 
four parts of Venice turpentine, one part of 
rofin, and one part of bees-wax. This 
compoſition muſt 'be boiled for about two 
hours over a gentle fire, and muſt be kept 
ſtirring very often: afterwards it is left to 
cool, and reſerved'for uſe. When a globe 
or cylinder is to be lined with this mix- 
ture, a ſufficient quantity of it is to be 
broken into ſmall pieces, and introduced 
5- Wl into the glaſs ; then, by holding the glaſs | 
near the fire, the mixture is melted, and 
equally ſpread over all its internal ſurface, 
"i to about the thickneſs of a fixpence. - In 
this operation care muſt be taken, that the 
glaſs be made hot gradually, and be con- 
tinually turned, fo as to be heated equally 
in all its parts, otherwiſe it 1s * break 
in che 9 3 


it » 4 
— 
+ 
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In; reſpect to the Engine which is to 
give motion to the Electric, multiplying 
wheels have been generally uſed ; which, 
properly adapted, might give the Electric a 
quick motion, wh ile they are conveniently 
turned by a winch. The uſual method is, 
to fix a wheel on one fide of the frame of 
the machine, which is turned by a winch, 
and has a groove round its cireumference. 
Upon the braſs cap of the neck of the glaſ 
globe, or one of the necks of the cylinder, 
a pulley is fixed, the diameter of which is 
about the third or fourth part of the diameter 

| of the wheel; then a ſtring or ſtrap is put 
over the wheel and the pulley, and by theſe 
means, when the winch is turned, the 
globe or cylinder makes three or four 
revolutions, for one revolution of the 
wheel. There is an inconvenience gene- 
; rally attending this conſtruction,” which is, 
that the ſtring is ſometimes ſo very ſlack, 
that the machine cannot work. To reme- 
dp this i inccnvenience, the wheel ſhould be 
made moveable with reſpect to the Electric, 
fo that by means of a ſcrew. it might bc 


; - any at the. paper diſtance; or elle the 
7 5 „ - pulley 


: 
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pulley ſhould have ſeveral grooves of differ- 
ent adi on its circumference. 
It bas been cuſtomary with ſome, to 
turn the cylinder ſimply with a winch, 
without any accelerated motion ; but thas 
has not been thought ſufficient to produce 
the greateſt electric power, the glaſs is ca- 
pable of giving; for the globe or cylinder 
ſhould properly make about ſix revolutions 
in a ſecond, which is more than can be 
conveniently doi: with the winch only. 
This method, however, has been lately 
adopted by Mr. N AIRNE, Who, by a nice 
conſtruction of every part, has produced A 
ery powerful electrical machine; of which 
I call e a a ee in che ſequel, | ” 
Inſtead of the pulley and the Aring as 
above deſcribed, a wheel and pinion, or 
vheel, and an endleſs ſcrew, has been alſo 
led, This conſſruction anſwers perhaps 
is well as any other; but it muſt, be con- 
ted with great nicety, otherwile, it is 
pt to make a difagreeable rattling, and 
1thout / frequent oiling, ſoon wears away 
0 the 9 h FF its party; AY; 
The 


uſed, and it is now cuſtomary alſo, to make 


ttical machine, neceſſary to be deſcribed, 18 


more than a ſilk cuſhion ſtuffed with bow 


the glaſs, i 15 to be fixed ypon 2 metal plate 


e oi e eee radio ma 
chat has. been generally uſed, is made with, two pan 
tity of powdered challe;mixed together untl it become 


— 


142 4 CoMPLE TE TxzATISE 
The next thing belongin g to the Elec. 


the rubber, which i is to excite the Electric. 
The rubber, as it is now made, is nothing 


and over this cuſhion is put a piece of lea- 
ther, on which ſome amalgam “ has been 
rubbed, fo as to ſtick as faſt. as poſſible to 
the leather. Some time ago it was generally 


the rubber of red bafil ſkin ſtuffed with 
hair ; but the filk one, as above deſcribed 
(which i is an improvement of. Dr. Noora 
is much 2 If this ſilk Cuſhion, 
on account of adapting it to the ſurface d 


then care ſhould be taken to make the plats 
free from ſharp points,” edges, or corner 


f- © MY OO * jd =» he aw mm i. n -— 


+ © The amalgam Ras Veen found $5 a bh 


flver, will perhaps, do equally well, but the amalgan 


of quickſilyer and one of tin-foil, with a ſtmall qua 


A maſs, ke-paſte.” e e e g one pan 
zinc, and four or. five parts of mercury, anſwers fil 
better, as diſcovered by Dr. e . e 
"IF To be uſed,” OT ok 
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and it ſhould be as much as poſſible con- 
cealed, or covered with filk. In ſhort, to 


conſtruct the rubber properly, it muſt be 
made in ſuch a manner, that the ſide of it, 
which the ſurface of the glaſs enters in 
whirling, may be as perfect a Conductor 
as it can be made, i in order to. ſupply Elec- 
tricity as quick as poſſible; and the oppo- 
ite part ſhould be as much a ,Non-conduc- 
tor as poſſible, in order that none of the 
fluid accumulated upon the glaſs; may re- 
turn back to the rubber; which has been 
found by. experiment to be.t the caſe, when 


405 71 


the rubber is 1 not K le in a p proper manner. 


of For which realen a Piece of filk is alſo add - 
e ed to the mT 'of the aber Me; | 
ats NAiRNE" g rub conſiſts of fk on ly: put 


over the. leather cuſhion, and yer Mile 
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The gad ab er mould be? * fupported 5 


ſurface of the glaſs; and by a ſcrew i it may | 
be made. .to preſs harder or ſofter, as bcca- 
flon may require. It ſhould alſo be inſu- 
ated. 1 in _ wha tever manner is moſt conve- 
A nent; 


. 


any be that may pe found on W 9 2 
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nient ; "for whenever inſulation ib 


£ with : any other body, at pleaſure ; whereas, 
| when there is not a contrivanice for inſu- 
lating the rubber, many of the moſt Curious 


We co come n now to confider the p rime Con- 


| furniſhed with! one or more poihts Na one end, 


| ately from the Electric. © When 185 Con- 
| ductor i is of. 


large, then, on account - of the. price of the 
mately it is made of palſeboard, or wol 


| F gilt Paper. "The Condydtor 4 general 


74 Fendi nen. 


di. 


not fee 
quited, - a chain c or wire, Kc. may be OCca- 
fionally hung upon it, and thus it u may be 
made to communicate with the earth, or 


experiments in Flectrieity net be] Per. 
formed . the machine. * 


4) N N 1 


dudor, or firſt Conductor, which 15 ; pothing 
more than an inflated] conducting fybſtanc 


in arder 1 cole? the Eleckrieity dme 


Db. to, = xXx mw ca ww N \ﬀ"4= ca: wud 


ane a " moderate”: ſize, if it is uſual to 
make it of hollow braſs; + but When it: ha is, very 


yered. with "tin-foil, of tin plates, or or even 
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Be x 0 but 12 the form be what 
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ed, and made perfectly ſmooth. Further, 
that end of the prime Conductor, which is 
at the greateſt diſtance ſrom the Electric, 
ought to be made larger than the reſt, as 
the ſtrongeſt exertion of the electric fluid, in 
eſcaping from the Conductor, is ann at 
that end. 


11 has . nden obſerved; that wt 
larger the prime Conductor is, the longer, 
and denſer ſpark can be drawn from it; and 
the reaſon of this is, that the quantity of 
Electricity, diſcharged in a ſpark, is nearly , - - 
proportional to the ſize of the Conductor; 

on this account the prime Conductor is 
now made much larger, than what was 
formerly uſed. Its ſize, however, may be 

ſo large, that the diſſipation of the EleQri- 

city from its ſurface, may be greater than - 
what the Electric can ſupply; in which 
caſe ſo large a Conductor would be norhing 
more than an obs OO in- 
nee, Fe 8 


3 ” 19 4 
: of | 1 


| Before we quit © he Electrical Machine, 
it ſhould | be ohſeryed, that, beſides the 


above 1 \ parts, it is e to 
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have a ſtrong frame to ſupport the Electric 
the rubber, and the wheel. The prime 
Conductor ſhould be ſupported by ſtand 
with pillars of glaſs, or other ſolid Non · con. 
ductot, and not by ſilk ſtrings, which 24. 
mit of continual motion. In ſhort, the 
machine, the prime Conductor, and any 
other apparatus actually uſed, ſhould be 
made to ſtand us ſteady us bende obe 
wiſe many inconveniences Williafife. © 
> wot n hat no; 472011 + a" 
| Beſides the electrical MachA&he"Ete. 
trician ſhould be provided with glafs tubes 
of different ſizes, a pretty large Rick of ſeil 
1 glafs tube cbvered withe ſeal 
bv! for the negative E reit). He 
e at leaſt not Be withorrt 4 lass tube 
abort ther feet long; and ond inch and: 
half in diageter. This tabe ſliould be cloſet 
ur Oße end; and at the other end ſhould 
Have Hxed a bras cap with a ſtop- coc. 
Which is üfeful in cafe ir ſnould be requir- 
cd to condenſe or rarefy the air-withit: the 
| "tube. 2 : 
onto 12 15; 1 © Mi 10 Du. 1 {6 
Te bag 8 ofEinoot 
PII gb ade of black 6iled' fil, 
„ 1 8 N port 
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eſpeeially-when it has ſome-amalgam rubbed 
upon iss but the beſt rubber for a rough 
glaſs: tube, A ſtick of baked wood, ſealing- 
wax, ec is ſoft new flannel: 


4 5 Sant in Hit) 


The inGruments: nevelthry fot the accu- 


* 


mulation of Electricity, are coated Electrics, 


among which, glaſs coated with Conductors 
obtains the principal place. On account "IP 
its ſtrength it may be formed into any ſhape, 
and it will receive a very great charge. The 
form of the glaſs is immaterial with reſpect 
to the charge it will contain; its- thickneſs 


only is to be conſidered, for the thinner it is, 


the higher charge it is capable of receiving; 


but it is at the ſame time more ſubject to be 


broken by the force of electric attraction; 
for this reaſon, therefore, a thin coated jar 


or plate may be uſed very well by itſelf, and 


it is very convenient for many experiments; 
but when large batteries are to be conſtruct- 
ed, then it is neceſſary to uſe glaſs a little 


hicker and care: ſhould. be taken to hare LY; 


mem perſectiy well annealed.” | 
be required of no very great | 


taininig about eight or nine ſquare feet E 5 


ieee hand recommend to make 


148 AComrrerte TrrEATISE 
uſe of common pint, or half. pint phiah, 
ſuch as Apothecaries uſe. They may be ea. 
fily coated with tin-foil, ſheet-lead, or gilt. 
paper on the outſide, and braſs-filings os 
the inſide; they occupy a ſmall ſpace, and, 
on account of their thinneſs, hold a very 
good charge. But when a large battery i 
required, then theſe phials cannot be uſed, 
for they break very eaſily; and for that pur. 
poſe cylindrical glaſs jars, of about fifteen 
inches height, and four or five inches in dia. 
meter, are the moſt convenient. One large 
jar anſwers: better than ſeveral ſmall ones, 
| becauſe the diſſipation of the electric fluid 
over the uncoated part is not ſo conſidera - 
ble in the ſormer as in the latter caſe. But 
then, if a large jar beeaksy 1 . is much 
more ee an | 


* 
Ven glaſs gk or jars, W a fl 
ficiently large opening, are to be coated, the 
deſt method is to coat them with tin · ſdil on 
5 Res fe hich may be fixed 5 605 the glaſs 


= 


a e "ig jars haye not an aper- 
| "tins enough to adrnit the tin-foil, and 
. inttrunment to Ck” it to the _ of 
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the glaſs, then braſs filings, ſuch as are ſold 
by the pin-makers, may be advantageouſly 
uſed, and they may be ſtuck with gum- 
water, bees-wax, &c. but not with varniſh, 
for this is apt to be ſet on fire by the diſ- 
charge, as will appear in the latter part of 
this work. Care muſt be taken that the 
coatings do not come very near the mouth 
of the jar, for that will cauſe the jar to 
diſcharge itfelf. If the coating is about two 
inches below the top, it will in general do 
very well; but there are ſome kinds of glaſs, 
72 tinged glaſs, that, when coated 
and charged, have the property of diſcharg- | 
ing themſelves more eaſily than others, even 
when the coating is five or fix inches below - 
the edge . There is another ſort of glaſs, 
like that of which Florence flaſks are made, 
which, on account of ſome unvitrified par- ON 
ticles in its ſubſtance, is not capable ß 
holding the leaſt charge ; on theſe accounts, 
wan whenever A great number of jars. . 

* 5 1 


5 Wen jar diſcharges inf, the clots *Bvid runs 
from the inſide to the outſide coating over he ſurſace of 
the glaſs, where it leaves an indelible mark al * its, 
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| | | are to be choſen for a large battery, it is 
bo adviſable to try ſome. of them. farſt, ſo that 


_ their ley > and F. my be aſcer- 
an 4 | 


_ Electricia ians knew; . be to 

= find ſome other Electric, which might an- 
oer better than glaſs for this purpoſe, at 
leaſt be cheaper; but, except Father Bre- 
eaRTA's method, which may be uſed very 
well, I do not find that any remarkable 
diſcovery has been made an to this 


Po: 0 eee ; 
_ Father Usenet took equal quantitie 
| of very pure colophonium, and powder uf 
marble ſifted exceedingly fine, and kept 
them in a hot place for a conſiderable time, 
where they became perfectly free from 
maooiſture; he then mixed them, and melted 
the compoſition in a proper yeſſel over the 
fire, and when melted poured it upon a table, 

i upon which he had previouſly ſtuck a piece 

of tin-foil, reaching within two or three 
inches of the edge of the table; this done, 

he endeavoured With a hot iron to ſpread 

: the mixture all over the table as equally as 

„ SI | 3 | 
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poſſible, and to the thickneſs of ane-tenth 
of an inch; he afterwards coated it with 


andthet piece of tin: ſoil, reaching within 


about two inches of the edge of this mixture; 
in hort, he coated a. plate of this mixture 
like a0 plate of: glaſs. This coated: plate, 
from hat he fays, ſeems. to have had 2 
greater power than a glaſs plate of the lame 
dimenſions, even when the weather was not, 
very dry and, if it is not ſubject to break 
very | eaſily. by a ſpontaneous, diſcharge, . * 
think it may be very conveniently uſed; for 
it doth not very readily attract moiſture, and 
confequently. may hold a charge of Electri- 
city better, and longer, than, glaſs: ; beſides, 


if broken, it may be repaired by a hot. i iron; 


W is not the caſe with _ 4002 N. 
FR-30 AID 273 

When : a jar, a e battery, or in 8 a 
coated, Electric, is to be diſcharged, the 
operator ſhould be provided with an inſtru- 
ment called the diſcharging Rod, which 
conſiſts of a metal rod ſometimes ſtraight, - 


%. 
* 


but more commonly bended in the form of” 


a C: "they are made alſo of: two Joints, { ſo ag 
o open the # hay ee * 
2 : s apes e e * hy. 
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is furniſhed with metal knobs at its extre- 

WE mities, and has a non- conducting handle, 

* generally of glaſs or baked wood, faſtened to 

| its middle. When the operator is to uſe 

this inſtrument, he holds it by the handle, 

and, touching one of the coated ſides of the 

charged Electric with one knob, and ap. 

proaching the other knob to the other coat · 

ed ſide, or ſome conducting ſubſtance com- 

municating with it, he completes the com. 

munication between the two ſides, end dif. 
. the Fear. | = 


* 
— 


The bm to 55 the quineiy, 
and aſcertain the quality of Electricity, arc 
commonly called Electromoters; and they 

are of four ſorts, 1t. the lingle Thread, 2d. 
the Cork, or Pith-balls, 3d. the Quadrant, 
RE and 4th. the diſcharging EleQrometer *. 
But a particular deſcription of the fame will 

| be found i in the third per of this work, 


7 9 „The ſecond fort of tee i. + ths * 

balls Electrometer, was invented by Mr. Caxrox: 

the diſcharging. Electrometer was invented by Mr. 

. LAxR ; and another, on a different principle, 'by Mr. 

W:-- EKEIxNEIASLZ V: and the quadrant Electrometer, which 
7 . e of Pr. HaxLy. 
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Beſides the apparatus above deſcribed, 
there are ſeveral other inſtruments uſeful for 
various experiments, but theſe will be de- 
ſcribed occaſionally. The Electrician, how- 
ever, ought to have by him not only a lingle 
coated jar, a ſingle diſcharging rod, or, in 
ſhort, only what is neceflary to perform the 
common experiments; but he ſhould pro- 
vide himſelf with ſeveral plates of glaſs, 
with jars of different ſizes, with a variety of 
different inſtruments of every kind, and 
even tools for conſtructing them ; in order 
that he may readily make fuch new experi- 
ments, as his curiofity may induce him to 
try, or that may be publiſhed by other i inge- 
nious perſons, who are purſuing their re- 
 ſearchey in this branch of philoſophy. _ 
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| The dferiprion of ame ee elefrical 

| Machines. b 


N hs chapter I (hall 3 the reader 

.. with the particular deſcription of ſome 

8 electrical Machines, which, I think, will be 

very acceptable after the general account of 

- ._ their conſtruction, which has already been 

given. The firſt of theſe is that deſcribed 

by Dr. PRiESTLBY, in his Hiſtory ' of 

54 os Electricity *; Where a drawing of the ſame 

may be ſeen, and which, on account of its 

extenſive uſe, may be deſervedly called a 
univerſal electrical Machine, . 


The baſis x this machine confiſts of two 
oblong boards, which are kept in a fitua- 
tion parallel to. one another, about four 

inches aſunder, by two. ſmall pieces of 
board properly adapted to that purpoſe. 
©, 7 - _, Theſe boards, when ſet horizontally upon 

35 a table, and there fixed by faſtening the 
lower of them with iron clamps, form the 
1 Juppart of - two perpendicular pillars of 
= 5 * Part V. See. l. 
N 1 8 . | 3 þ 5 «baked 


f/ 
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baked wood, and of the rubber of the ma- 
chine. One of the pillars, together with 
the ſpring ſupporting the rubber, ſlides in 
a groove, which reaches almoſt the whole 
length of the upper board, and, by means 
of ſcrews, may he placed at any required 
diſtance from the other pillar, which is fix- 
ed; being let through a mortice in the up- 
7 board, and ſtrongly faſtened to the low- 
In theſe two pillars are ſeveral holes 
fo che admittance of the ſpindles of dif- 


at any diſtance from one another, they may 
be 8 to receive not only * but 
n nga] or ſpheroids, of different 
ſizes In this machine, ſays Dr. PxresT- 
11 more than one globe or cylinder may 
be uſed at once, by fixing them one above 


lars; and by adapting to each a proper pul- 
ley, they may be whirled all at once, and 
their power united, in order to increaſe the 
Electricity s; but in this conſtruction I do 
„F RY 
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power is united, it has been found by experiment, that 
Pe 5 1280 does not increaſe in a proportion to their 


Tray. >. HITS number, 


ſerent globes, and, as they may be ſituated | 


the other in the different holes of the pl. 


+ When eve lobes an e at cnc, an de. 
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of wood that ſerves to infulate it, may 


| "den ati aa what. ld 
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not think that different rubbers can be con. 
venſently applied to them all; — is a 
capital * | 


The rubber confiſts of a hollow piece 
« of copper, filled with horſe-hair, and 
covered with a baſil ſkin. It is ſup- 

« ported by a ſocket, which receives the 
_ © cylindrical axis of a round and flat piece 
. of baked wood, the oppoſite part of 
which is inſerted into the ſocket of 2 
bent ſteel ſpring. Theſe parts are eaſily 
< ſeparated, ſo that the rubber, or the piece 
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* be changed at pleaſure. The ſpring 

« admits of a two-fold alteration of poſi- 
« tion. It may be either ſlipped along the 
groove, or moved in the contrary” direc» 
« tion” (the groove being wider than 
the ſcrew which faſtens the ſpring), © 
as to give it en. deſirable wa with 


- duced by a ſingle globe, However, as the frition, and 
the difficulty of working the machine, increaſes in pro-' 
portion to the number of globes or cylinders, fo I think 
that ore good large cylinder is preferable to many of 
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reſpect to the globe or cylinder; and it 
« is, beſides, furniſhed with a ſcrew, which 
makes it preſs harder or lighter, as the 
* _— chooſes.” 


| N Wan 
table; it has ſeveral grooves, for admitting 
more ſtrings than one, in caſe that two or 


mer, and thus ſuited to the variable 7 
of the . E, 


The prime Conductor i is of hollow cop- 
per, made in the ſhape of a pear, ſituated 
with its neck upwards, and with its bot- 
tom or rounder part upon a ſtand of baked = 
wood; and an arched” wire proceeds from. 
its neck, having an open ring at its end, in 
which ſome fſinall pointed wires are hung, 
that! by playing lightly. upon the Electrio, 
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three globes or cylinders are uſed at a 
ume; and 48 it is diſengaged from the 
frame of the machine, the latter may be 
ſerewed at different diſtances from the for- 


collect the electric fluid from it. This 
form of prime conductor is, however, very 
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ſhall deſeribe another, which; ſor its ſim- 
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and it is. rubbed by four cuſhions, each 
about two inches long, ſituated at che * 
ae ene 
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This machine, notwithſtanding that i 
has ſeveral imperfections, is yet a very good 
contrivance; but, except different globes, 
or cylinders, or ſeveral of thoſe at once, are 
required to be uſed, I think a great deal of 
the work may be ſpared; ànd the machin: 
might be _ more e nnn 
a 9115 413 51% oh * 
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plicity, and 3 makes a fine con; 


po 4 1 

This ee PD 1005 a nh glaſ 
plate, about one foot diameter, which is 
turned vertically by a winch fixed to the 
iron; axis that; paſſes through its middle; 
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3 The eee of — 
about a foot quatre, or a foot lng ede 
inches broad, which, when the machine is 
ta be uſed, may be faſtened by an iron 
clamp to the table. Upon this board two 
other ſlender and ſmaller ones are raiſed, 
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ich lie parallel to one another, and ae 1 | 
ned cogether' at their cep by a-ſingll i 


pieces of vod. Theſe upright boards lop- 
port in their middle the axis of the _ 1 
and to them the rubbervare faſtened. 9 by 
vino on; 1 fen A265 206% Aαν,ẽ | |} 
The Conductor is of hollow braſs/:and = 
from its extremities branches are extended, 1 
which coming very near the extremity of 1 
the glaſs; collect ys ee from it. | 4 . } 
n ini en ee 1 | 
The power of e 5 . 
more than a perſon would judge by look 
ing at it. It may be objected, that this 
conſtruction will not eaſily admit of the 
rubbers being inſulated, nor conſequently 
be adapted to a great variety of experi- = 
ments q but at the ſame time it muſt be i 
allowed, chat it is very portable, that! it is | 
not very liable tol be out of order, and that = 
it has alpower"ſufficientlynftrong for ſove= , if 
ral purpoſes; on which account ĩt may be | 
corivenigntly uſed. Theſe machines have 9 
often” been müde with two parallel glas 1 
plates and thoſe of '2 cbnfiderable diame- 1 
ter; wich plates, turning. upon the ſame. 
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one Electric, but which, indeed, it ſeems 
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axis, are rubbed by eight rubbers. The 
| {parks obtained from the conductors of 
thoſe machines are ſtrong, though not very 
long; yet an electrical battery may be 
charged by one of thoſe machines ver) 
quick, ſince they accumulate an aſtoniſhing 
quantity of electric fluid. Their principal 
imperfections are, the great number of rub. 
bers that the operator muſt keep in proper 
order, the friction ariſing from them, which 
renders the turning of the machine rather 
hard, and laſtly, the plates beang Oe to 
crack very er | 


The 3 pee 4 in * 1. of 
dun I. has all the principal improvements 
hitherto made, except that it is not capable 
of admitting different kinds, or: more than 


not to ſtand in need of. The electric power 
of ſuch a machine, is at leaſt equal to what 
may be obtained by any other conſtruction; 
and at the ſame time its ſize, being neither 
remarkably large, nor at all inconvenient, 
renders it, 1 think, the completeſt machine 
hitherto contrived, and may be made of any 
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The frame of this machine gonſiſts of 
the bottom board A B C, which, when the 
machine is to be uſed, is faſtened to the 
table by two iron clamps, one of which 
appears in the figute near C. Wer 
bottom board art perpendiculatly raiſed | 
two ſtrong wooden pillars K L, and A H, 
which ſupport the cylinder, and the wheel. 
From one of the braſa caps of the cylinder 
F F, an axle of ſteel proceeds, which paſs 
ſes quite through a hole in the pillar K L, 
and has on this ſide of the pillar 2 pulley. &. 
fixed upon its ſquare extremity. Upon 
the citcumference; of this pulley there are 
three or four grooves. in order to ſult the 
variable length of the ſtring: a4, which 
goes round one of them, and round the 
groove of the wheel D. The other cap of 
the cylinder has a {mall cavity. which fits 
the conical extremity of a. ſtrong,-ſcrew; *. 
that proceeds from the pillar H. The wheel 
D, which is moved by the handle By turn 
round a ſtrong axle, proceeding from almoſt 
nen, ram of H,. en 
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cylinder (s. e. the cylinder excluſive of the 
necks), and it is made to rub about one. 
tenth part of the cylinder's circumference, 
or rather leſs; it conſiſts of a thin quilted 
cuſhion of ſilk, ſtuffed with hair, and faſt- 
ened by ſilk ſtrings upon a piece of wood, 
which is properly adapted to the ſurface of 
che cylinder. And to the lower extremity 
of che cuſhion, or rather of the piece of 
wood to which the cuſhion is tied, a piece 
of leather is faſtened, which is turned over 
the cuſhion, 1. e. ſtands between it and the 
ſurface of the cylinder, and to the extre- 
mity of, which a piece of ſilk or oiled filk 
s faſtened, which covers almoſt all the up- 
per part of the cylinder. Upon this leather, 
which reaches from the lower to almoſt the 
upper extremity of the caſhion;"ſome'of the 
above deſcribedi-amalgam/1s'to be worked, 
© ſo as tg be forced as much as poſſible into 
its ſubſtance: if moſaic gold is to be tried, 
chen the leather ſhould be new, and where- 
on no other amalgam has been put. This 
rubber is ſupported by two ſprings, ſcrewed 
to its back, and from which it may be ca- 
 fily unſcrewed, when occaſion requires it. 
| _ two. pringe oa . * ns 
XL | Ws, om, 32 1 | cap 
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cap of a ſtrong glaſs pillar o, perpendicular 


in two grooves in the bottom board AB C, 
upon which it is faſtened by a ſcrew. In 
this manner the glaſs pillar way be faſtened 
at any required diſtance, and in conſequence 


lighter" upon the cylinder. The rubber in 
this manner is perfectly inſulated; and, 


with a ſmall hook may be hanged to it, ſo 
as to have a regular communication with 


upon the table, r du ee ade unin- 
ful: pps Fx eve! mod fees 


* 1 334 LP ebe. 1 44 77 13 1 


AB. belonging to this machine. This is 


irre 


or tather with ſealing · wan; otherwiſe they inſulate very 


imperfectly, on account of the moiſture which they at- 
tract from the air 


may be uſed very well for this purpoſe; but to cover a 


better. „ 
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to the bottom board of the machine. This 
pillar has à ſquare wooden baſis, that ſlides 


the rubber may be made to preſs harder or 
when inſulation is not required, a — | 


the piece of leather; the chain then falling 


Hig neee prime 6 


. This glas Hs as well. as "be tals beet of infu- ; 
| lating ſtools in general, ſhould be covered with varniſh, 


air, eſpecially, in damp. weather. It muſt 
be obſerved, that ſealing · wax diſſolved in ſpirits of wine 


piece of glaſs with ſealingewax, by rubbing a ſtick of 9 8 of 
® upon ths ſurface of the dias when W e i 
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of hollow brafs, and is ſupported by two 
glaſs pillars varniſhed, that by two braſs 
ſockets are fixed in the board CC. This 
Conductor receives the electric fluid through 
the points of the collector L., Which are 
ſet at about half an inch diſtance from the 
ſurface of che K machine. 


Win handle B. ö 8 e ths 
turned (and on account. of the rubber it 

ſhould be turned always in the direction of 
the letters abc} this machine ſtanding in 
the fituation that is repreſented in the 
figure, will give poſitive Electricity, i. e. 

the prime Conductor will be electriſed po- 
jitively, or overcharged wich electric fluid; 
. for by the action of rubbing, the cylinder 
pumps, as it Were. the fluid from the rub- 
der, and every other body: properly con- 
nected with it, and gives it to the prime 
Conductor. Rut i a negating Electricity 
OR be required. then the chain muſt be removed 
from the rubber arid hung to che prime 
Conductor; for in lng caſe the” Hlectricity 

- of the prime Conductor will be communi- 

| — 3 — re. 

| 2 e 9 
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maining inſulated, will appear ſtrongly ne- 
gative. Another Conductor, equal to the 
Conductor A B, fig. 25 may be connected 


operator may obtain as ſtrong negative Elec- 
CROW SORE om the 
CLOGS n 


1 aul hy give a ſhort deſcription of 
the machine lately contrived by Mr. E. 
Nai AN, F. R. S. which is principally 
adapted for medical Electricity, and far that 
purpoſe it anſwers exceedingly well, as with 
it any degree of electric power may be uſed 
with the utmoſt facility. Fig. 8. of plate II. 

repreſents this machine, the principal parts | 
of which are the glaſs cylinder and the 
two Conductor, all lying parallel. The 
Cylinder, which is generally about g inches 
in diameter, is furniſhed with wooden caps, 
and turns in two wooden pieces, which are 
_ cemented on the tops of two ſtrong glaſs 
pillars BB. Theſe pillars are made faſt into 
the bottom board of the machine, which is 

| faſtened to the table by means of a clamp. 

On the under part of the bottom Beard 


E e formed, throu gh which the 
„ pieces 


with the inſulated rubber, and then the 


each Conductor, to which à chain may be 
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pieces F F ſlide. Theſe pieces ſupport the 
Conductors upon the ſtrong glaſs pillars DD; 
and in order to lot the Conductors be placed 
farther or nearer to the glaſs cylinder, the 
pieces F F may be moved in or out, and may 
be ſteadied, by means of the ſcrew nuts LI. 
The rubber is faſtened to the Conductor R, 
and it conſiſts of a ſtuffed leather cuſhion, 
to the under part of which a piece of ſilk is 
glued, which being turned over the ſurface 
of the cuſhicn, viz. between it and the glaſs, 
goes over the Cylinder, and almoſt reaches 
the pointed wires which are fixed on the 
other Conductor, for the purpoſe of collect. 


ing the fluid from the e. wo! 


9 A a3 
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The Conductors are of AA covered with 
black lacquer, and each contains. a, coated 
glaſs jar, and likewiſe a ſmall coated tube 
or ſmall jar, which are ſeen when the caps 
NN are removed. A knob O is fixed to 


| occaſionally ſuſpended, .in order to have a 

politive or negative, Electricity by commu- 
nicating. one of e en. 1. * 
eib. 8 T {3.4 
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The longeſt part of the winch C, by 
which the Cylinder e is of glaſs. 


Thus it appears that every ban of chis 
machine is inſulated, viz. hot only the Con- 
ductors with the rubber, but even the glaſs 
Cylinder and its caps; by which means the 
electric fluid that is accumulated on the 
Cylinder is leaſt likely to be diſſipated 
which, joined to the excellent workmanſhip 
and execution of every part, renders this 
machine very powerful ;- and I muſt confeſs, 
that I never ſaw an electrical machine, upon 
any other principle, have ſo much power as 
one of this n. 1 of . * 7 
meide 


Tothis de Me NAIAUE has 4 
ed ſome flexible conducting joints, a diſ⸗ 
charging electrometer, and ſeveral other in- 
ſtruments neceſſary to anſwer every purpoſe 
of medical Electricity; eſpecially the very 
ſmall ſhoeks may be adminiſtered, by means 
of the jars inſerted into the Conductors, 
with great facility, and almoſt to an im- 
hate e For farther particular 
8 Fs * 4 ee reſpecting 
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teſpecting the eonſtruction and uſe of this 


excellent mati and its apparatus; I muſt 
refer the reader to Mr. NAIRNE's own de- 


. * 4 | 
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7 Je ante Deſcription of ſome other ne. 
Nh n VP. the elefFrical Apparatur 

1 G. 4 0 a ſtand Lupporting 
the electrometers DD CC. B is 
the baſis of it, made of common wood. A 
is a pillar of wax, glaſs, or baked wood. 
To the top of the pillar, if it be-of wax or 
glaſs, a circular piece of wood is fixed ; but 
i the pillar be of baked vod, that 
conſtitute. the whole. P om this circular 
piece of wood proceed four arms of glaſt, 
or - baked wood, ſuſpending at their ends 
four electrometers, two of which, DD; are 
 filk threads about eight inches long; ſuſ- 
. * a nal RPE A at its 

end. 


mEtrcTxICITY. . 


end. The other two electrometers, C — 
are thofe with very ſmall balls of cork, or 
of the pith of elder ; and they are con- 
ſtructed in the following manner ;—# b is a 
ſtick of glaſs ahout ſix inches long, cover- 
ed with ſealing-wax, and ſhaped at top in 
a ring: from the lower extremity of this 
ſtick of glaſs proceed two fine linen threads * 
cc, about five inches long, each ſuſpending 
a cork or pith- ball 4, about one- eighth of 
an inch in diameter, When this electro- 
meter is not electrified, the threads cc hang 
parallel to each other, and the cork balls 
are in contact; but when electrified, they 
repel one another, as repreſented in the 
figure. The glaſs ſtick 24 ſerves for an 
inſulating handle, by which the electrome- 
ter may be wu, 0-0 tonal it is uſed'v . 
out _ _ A 1700 | 
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ter is repreſented in fig. 33 which conſiſts 
of a linen thread, having at each end a 
ſmall eork - ball. The electrometer is ſuſ- 
pended by the rttiddle of the thread on anỹ 


5 an 45 r. 4 
C Theſes threads eee Kine 


of ale, - : 
JJ Conductor 


ſemicircle to the braſs: ferrule, and at its 
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Conductor proper for the purpoſe, and 


ſerves to ſhew the kind and os of its 
n 4 e 


F ig 7 repreſents Mr. HENTT's qua- 


drant electrometer, fixed upon a ſmall ſtand, 
from which it may be occaſionally ſeparat- 


ed, and fixed upon the prime Conductor, or 
In any other place, at pleaſure. This elec- 
trometer conſiſts of a 
formed at the top like a ball, and furniſhed 


perpendicular ſtem, 


at its lower end with a braſs ferrule, by 


which it may be fixed in one of the holes of 


the prime Conductor, or in its proper ſtand, 
as occaſion requires. To the upper part 
of the ſtem, or pillar, a graduated ivory 


ſemicircle is fixed, about the middle of 
which is a braſs arm, which contains a pin, 
or the ſmall axis of the index. The index 


conſiſts of a very flender ſtick, which 
reaches from the center of the graduated 


lower extremity is faſtened. a ſmall cork- 
ball, nicely turned. in a lathe. Fr. Bzcca+ 
RIA recommends to incloſe the, upper part 


of the index of this, cleftrometer between 
bn be dern e K n 


The 
1 


on ELECTRICITY. 171 


The propereſt wood, for the purpoſe of 
making a pillar and index of this electro- 
meter, is box, and this pillar and index 
ſhould. be well rounded, and made as 
ſmooth as poſſible. When this electro⸗ 
meter is not electrified, the index hangs 
parallel to the pillar, as in fig. 7 ; but when 
it is eletrified, the index recedes more or 
leſs, according to the quantity of Electricity, 
from the ſtem ; as repreſented at E on the 
prime ee fig. 2. e \ 


The main of Mr. Hah 8 dikharging | 
Ele&rometer, conſiſts in a braſs ball about 
dne inch and a half in diameter, ſcrewed to 

| braſs graduated rod, and adapted to a pro- 
pet frame, ſo that it may be ſet at any re- 
quired diſtance from the prime Conductor, 
or the knob of an electric jar. The prin- 
ipal uſe of this electrometer is to let a jar 
charge by itſelf through any proper cir- 
without uſing any diſcharging rod, or 
emoving any part of the apparatus; and to 
we. ſhocks nearly of tha ſame ſtrengtn. 
uppoſe, for. inſtance, that the above- men- 
oned, braſs ball be ſet at half an inch diſ- 


nee from 9 and that a 
| PRI ee lt © coated? 


158 A Cour Tre Amie 
vated jar be ſituated fo as to touch the 


prime Conductor with its knob, and to hat 


Its outſide coating communicating with the 
above · mentioned braſs ball. Now it is evi 
dent that the circuit, from the outfide to the 
inſide of the j jar, is interrupted only between 
the prime Conductor and the braſs ball 
_ Which lie half an 1 inch afunder ; 3 therefore, 
when the 3 Jar i is charging, and the charge is 
become ſo high as to ſtrixe through half a 
inch of air, the jar will diſcharge itſelf, and, 
by keepin g the braſs ball at the ſame diſtance 
from the prime Conductor, and charging 
the jar ſucceſfively, the ſhocks' . be 0. the 
. e 988 OY wr; | 


This electrometer is abjects to an inconye- 
nience; which is, that the furface of the bra 
batt is ſometimes deprived of its fmoothneſ 
dy the force of the exploſion; in which caſe 
t is neceſſary to poliftr it again, otherwiſ 
the inſtrument is uſelefs; this, /howeve;, 
never happens when' ſmall ſhocks are uſed 
An electrometer of this kind, though not ex- 
uckly like che original one; is now commonty 
uſed by the practitioners of medical electr. 
ene and i is e '6, e Plate i 
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t conſiſts of a glaſs arm D, which progeedy 
from the wire of the jar F, and to the extre» 

mity E of which a ſpring ſocket is cemented, 
through which a wire paſſes, which is fur- 
niſned with a knob B, towards the knob A 
of the jar, and with an open ring C at jts 
other extremity. Now, as this wire may be 
lid backwards and  fafwards, the knob B 
may be put at any required diſtance from 
the knob A, as far as the conſtruction of the 
inſtrument will allow. The wire BC is | 

generally marked with diviſions, which C 
ſhew the giftance of the two knobs; when 9 
the wire is fo ſituated, as that the required 
diviſion coincides with the edge of the ſpring . 
focket z as, for inſtance, one-tenth, or ons 
quarter of an inch, &c. When the jar F 
is ſet againſt the prime Conductor G, as rg» 
preſented in the figure, ſu ppoſe that the ball 
B is ſet at the diſtance of , of an inch from | 4 
the ball A, and that a wire be fixed fromm 
the electrometer s ring to the gutfide coat- 
ing of the jar, as ſhown. by the, dotted. line 
ck; then, when the machine ie put in 
motion; the diſcharge of the jar, as ſoon as 
this becomes ſufficiently | charged,. will, be 
made boyweenthe: . 1 


tte wire CK; and it is evident that theſt 


Dy ring at one end, and at the other end has 2 
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diſcharges will be of the ſame ſtrength, a; 
long as the diſtance between! 2 70 reimains 
eng rr ae eee 


| Big. 5 ** Plate Kc ee in. 
LY's univerſal diſcharger, which is of a very 
extenſive uſe, and is compoſed of the follow. 
ing parts: A is a flat board fifteen inches 
long, four inches broad, and one thick, ot 
thereabouts, which forms the baſis of the 
inſtrument. BB are two glaſs'pillars, ce- 
mented in two holes upon the board A, and 
furniſhed at their top with braſs caps, each 
of which has a turning joint, and ſupport, 
a ſpring tube, through which the wire DC 
| flides: each of theſe caps is compoſed of 
three pieces of braſs, conthedted ſo, that the 
wire DC, beſides its fliding through the 
ſocket, has two other motions, "02; an ho- 

_ rizontal and a vertical one. Each of the 
wires DC, DC, is furniſhed with an open 


W ö am mo tin au tw. of ac dee mic 


braſs ball D, which, by a ſhort ſpring ſock- 


et, is {lipt upon its pointed extremity, and 
0 may de removed from it- -at pleaſure,” E is 
| * * of wood, fie inches 
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in diameter, having, 'on its ſurface, a lip of 


ivory inlaid, and furniſhed with a ſtrong 
cylindrical foot, which fits the cavity of the 
ſocket F, which is faſtened in the middle of 
the bottom board, and has a ſcrew G, which 
ſerves to faſten the foot of the circular board 
E at any required height. H is a ſmall 
preſs belonging to this inſtrument; it con- 
liſts of two oblong pieces of board, which 
may be preſſed againſt each other by means 
of two ſerews'@ a: the lower of theſe boards 
bas a cylindrical foot equal to the foot of 
the circular board E. When this preſs is 
to be uſed, it is fixed into the ſocket F, in 
the: place of the circular bent! E, heb 
a irene rn ve ae 

. is an — ud; FRY 
tin-foib. on the infide and outſide, within 
three inches of the top of the cylindrical 
part of the glaſs, having a wire with a 
round braſs. knob A at its extremity. This 
wire paſſes through the | cork D, that 
tops the mouth men ind, at its lower 


© Wha Are uſed to y DT 
ſhould be made very bee of 11 bunt, dra 
war r varniſhed,  - 3 l 


7 
> 
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end, is bent ſo as to touch the infide coating 
in ſeveral places, . 


Fig. 10 en a battery compoſed 
of ſixteen jars, coated in the inſide and out- 
ſide with tin-foil, which all together con- 
tain about twelve feet of coated glas. 
About the middle of each of theſe jars is 2 
cork that ſuſtains a wire, which at che top 
is faſtened round; or ſoldered to the wire E, 
knobbed at each end, which connects the 
inſide coatings! of four jars z and by the 
wires FFF the infide coatings of all the 
ſixteen jars are connected together, Each 
of the wires F has 4 ring at one end, 
through which one of the wires E paſſes 
and at the other end has a braſs knob. If 
the whole force of the battery be not requir- 
ed, one, two, or three rows-of jars may be 
uſed at pleaſure; for as each of the wires 
FFF is moveable round the wire E, which 
paſſes through its ring, and reſts upon the 
next wire E, it may be cafily removed fam 
that, and turned upon the contrary wire E; 
and thus the communication between, on- 
row of jars and another may be iſcontin! 
at pleaſure. See the figure. 
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The ſquare box that contains theſe jars 


lead or tin-foil, and has two handles on two 
oppolite ſides, by which it may be eaſily 
removed. In one fide of the box is a hole, 
through which an iron hook B paſſes, 
which communicates with the metallic 
lining of the box, and conſequently with 
the outfide coating of all the Jars. To this 
hook is faſtened a wire, the other end of 


which is knee with the diſcharging- 
rod. 


« Fs. * 
* * * — — 4 


The Mar <onſl ſts of A * 
handle A, and two curved wires BB, which 


move by a joint C. fixed to the braſs cap of 
the glafs handle K. The wires BB are 


DD, to which they are ſcrewed, aud may 


of uſing the balls or the points, as occaſion 


the joint C, they may be adapted to ſmaller 
or we eng at 3 FR 


_ 


„„ 


ic of wood lined at the bottom with ſheet- 


. 
Ez - 
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pointed, and the points enter the knobs 


be unſcrewed from them at pleaſure. By 
this conſtruction we have tlie opportunity 


requires j and as the wires are noveable by 
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a ſmall one in compariſon to thoſe now fre. 


| ſocket to receive the foot of the plate, and 
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The battery, repreſented, in the plate, i 


quently uſed, and much too weak for the k 
purpoſe of ſome experiments, hereafter to 
be deſcribed. But I thought it ſufficiem WM 
to give an idea of its conſtruction; and, Wl n 
when a large battery is to be conſtructed, c 
I would recommend rather to make two, 0 
three, or more ſmall ones, as repreſented in 
the plate, than a fingle large battery, which 
is heavy, and, on ſeveral accounts, incon- Wl x 
venient. The force of ſeveral ſmall bat. MI 4 
teries may be eaſily-united by a wire ora 
chain, and thus they may be made to act { 
e B n ih t 
| 
F ; in fig. : 2. is a cimalar bras plate hung £ 


on the prime Conductor by a chain, and 
reſting 3 in an horizontal poſition. Under- 
neath this, there is another plate P parallel, 
and equal to the former (but it would be 
better if it were a little larger), which is ſup- 
ported by a ſtand H of braſs, having allo : 
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wires, fixed in a cap of braſs alſo ; which is 
to be put upon the pointed wire K, that is 
ſcrewed to the prime conductor, upon 
which it muſt ſtand in equilibrio, like the 
needle of a compaſs, The other ends a, 5, 
c, 4 of the wires are e pointed, and bent n 
one way. 


N. B. rt hereafter I e the 
prime Conductor, I mean the prime Con- 


ſupporting pin K, without the electrome- 
ters E, and even without the knobbed rod 
IB, which is ſcrewed to it occaſionally ; 
except the contrary is expreſſed. 


It is highly requiſite for an Electrician 
to have by him ſeveral inſulating ſtools, or 
ſtands; they being very neceſſary for ſeveral 
experiments. The beſt materials to con- 


. wy my alſo be uſed &. 


* The wood ſhould be baked very well, even til it 
becomes quits brown, ir then being in the beſt ſtate for 
REN 3 Mu 5 e 


D in fig. 2. is a fly made of ſmall braſs 
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ductor naked, that is, without the parallel 
braſs plates FP, without the fly D and its 


4 theſe are glaſs covered with N 
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large ſtool, proper to inſulate a chair u pon, 
or two or three perſons ſtanding, may be 
made with. a ſtrong board, about two feet 
and a half ſquare, and may be ſupported by 
four feet of glaſs, about eight inches long, 
But ſmall ſtands are better made with one 
fcot or pillar, and all of baked wood or glaſs, 
without any conducting ſubſtance in their 
conſtruction. Wine-glaſſes, either — 
ed, or in part covered with ſealing - 
anſwer this purpoſe very well. 


inſulation; and to defend it oem ade, it muſt be 
varniſhed as foon as it comes out of the oven, or elſe 
boiled in linfeed oil: but in this caſe, aſter boiling, it 
ſhauld be made hot again, and then it is fit for, uſe. 
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Pratt ud Rules concerning the Uſe of the elec- 
trical "Apparatus, and the* A TERG 4 
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T n porn that young EleQricians 
are at a loſs to aſſign the - reaſon, why 
ſome experiments do not ſucceed with them 
2s deſcribed in the Treatiſes on Electricity. 
Sometimes they are in poſſeſſion of very 
good inſtruments, but, by reaſon of ſome 
circumſtance or other unattended to, they 
are quite uſeleſs in their hands. This in- 
deed can be remedied by nothing but prac- 
tice, and it is by long - uſe, that the Elec- 
trician, as well as the Practitioner in any 
art or ſcience, becomes ſo good an Opera- 155 | 
tor, as to uſe his inſtruments to the beſt 1 
advantage. A few rules are however ver 
neceflary; to guide him in his operations; 
and although: theſe alone are inſufficient ta 
make a perſon a complete practical Electri- 
cin, yet, when accompanied with the ac- 
tual a ae an of the apparatus, they fa- 
TD N 3 dCillitate 
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| cilitate the uſe of it, and rendar the per- 


W. 

formance of the experiments more accurate Wl dv 
and expeditious. | fr 
be 

The firſt thin g that the — Electri- fa 
cian ſhould obſerve, is, the preſervation, N ce 
and care, of his inſtruments. The ele&ri- v 
cal machine, the coated jars, and in ſhort if 


every part of the electrical apparatus, ſhould 
be kept clean, and as free as en from 
duſt, and e E 


When the We is . and the air 
. ary, eſpecially i in ſerene and froſty weather, 
the electrical machine will always work 
well. But when the weather is very hot, 
the electrical machine is not ſo powerful: 
nor in damp weather, except it be brought 
into a warm room; and the cylinder, the 
ſtands, the Jars, &. be ande e 


1 che be Pet be aſd, ot badet 
ſhould be firſt wiped: very. clean. with a ſoft 
linen cloth, that is dry, clean, and warm; 
and afterwards with a clean hot flannel, or 


Winch 
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| 
winch be turned, when the prime Con- ij 
ductor, and other inſtruments, are removed = 
from the electrical machine, and the knuckle of 
be held at a little diſtance from the ſur- 
face of the cylinder, it will be ſoon per- 
ceived that the electrie fluid comes like "2 
wind from the cylinder to the knuckle, and, 
if the motion be a little continued, ſparks, 
and crackling will ſoon follow. This in- 
dicates that the machine is in good order,, 
and the Electrician may proceed to perform 
his experiments. But if, when the winch 
is turned for ſome time, no wind be felt 
upon the knuckle, then the fault is, very 
likely, in the rubber; and to remedy that, 
uſe the following directions: By unſcrew- 
ing the ſcrews on the back of the rubber, 
remove it from its glaſs pillar, and keep it 
a little near the fire, ſo that its ſilk part 
may be dried; take now a dry piece of 
mutton- ſuęt, of a little tallow from a can- 
dle, and juſt paſs it over the leather of the 
rubber;then ſpread a ſmall quantity of the 
above-deſcribed amalgam over it, and force 
it as much as poſſible into the leather. 
This done, replace the rubber upon the 
plaſ my let the glaſs cylinder be wipe 
| Ie -., * ones 
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once more, and then the machine is fit for 
. uſe. In Mr, NaIRXE's machine no amal. 
gam is ꝓut upon the rubber; but whilſt the 
clean rubber is on, and the cylinder turning, 
a piece ot lcather with ſome amalgam ſpread 

on it is applied for a few ſeconds to the un- 
der part of the cylinder, the doing of which 
will bring a ſufficient n of 50 
to the rubber. 


8 the machine will not work 
well, becauſe the rubber is not ſufficiently 
ſupplied with electric fluid; which happens 
when the table upon which. the machine 
ſtands, and to which the chain of the rub- 
ber is connected, is very dry. and. conſe- 
quenily 1 in a bad conducting fate, . Even 
the floor and the walls of the room are, ia 
very dry weather, bad Conductors, and they 

cannot ſupphy the rubber. ſufficiently. In 
this caſe, the beſt expedient i is, to connect 
the chain of the rubber, by m:cans of a long 
= Wire, with ſome. meift grcund, a picce of 

Water, of with the iron- work ol the water 
pump; by which means s the rubber will be 


W wah as auch CET Wool as 8 
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At uſt be ald remarked; that when the 


„ eee it will 
not act well. 


When a 1 — of amalgam 
bas been accumulated upon the leather of 
the rubber, and the machine does not work 
very well, then, inſtead of putting more 
amalgam, it will be ſufficient to take the 
| rubber off, and to icrape a little, that which 
s already upon the leather. 


It will be often obſerved; that the cylin- | 
der, after being uſed” ſome time, contracts 
gam, or ſome foulneſs of the rubber, which 
grow continually larger, and greatly obſtruct 


carefully taken off, and the cylinder maſt be 
frequently wiped, in order to prevent oy” 
conſt [ig apes. 


A ad: Hrs hn: ent, it 
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will charge them equally high. That ma- 
chine, whoſe electric power is the ſtrongeſt, 


S XR » 5,09 


* 


the 


. 


its electric power. Theſe ſpots muſt be 


muſt he obſerved, that not every machine 
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| the coated jars, before they are uſed, be 
made a little warm, they will receive, and 
hold the rde the 8 85 


If ſeveral jars are connected together, 


among which there is one, that is apt to 
diſcharge itſelf very ſoon, then the other 
jars will alſo ſoon be diſcharged with that; 

although they may be capable of holding 
a very great charge by themſelves. When 


electric jars are to be diſcharged, the Elec- 


trician muſt be cautious-leſt, by, ſome cir- 


cumſtance not adverted to, the ſhock ſhould 


paſs through any part of his body; for an un- 
expected ſhock, even when not very ſtrong, 
may occaſion ſeveral diſagreeable accidents. 
In making the diſcharge, care muſt be taken 


+, that the diſcharging- rod be not placed on 
the thinneſt part of the glaſs, for that _ 


e the burking of the} . e ee 


Wen large . are diſcharged, jars 
55 will be often found broken in it, which 
. burſt at the time of the diſcharge. © To re- 
medy this inconvenience, Mr. NAIRxx ſays 
he has found a very effectual method; which 


Wo never. to n the 8 through a 
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Conductor, except the circuit be at 
leaſt five feet long. Mr. NAR Nx adds, that 
ever fince he made uſe of this precaution, he 
has diſcharged a very large battery near a 


hundred times, without ever breaking a 8 


gle jar, whereas before be was continually 


breaking them. But here it muſt be con- 


ſidered, that the length of the circuit weak- 
ens the force of the thock proportionably 3 


the higheſt degree of * is in many ex- 


n required. 


— 


When a coated phil is s cracked, ter 
by a ſpontaneous | diſcharge, or. by any 


other accident, I remove. the outſide coat- 


ing from the fractured part, and then make 
it moderately hot by holding it to the flames” 
of a candle, and whilſt it remains hot, I ap- 
ply burning ſealing-wax to the part, ſo as 
to cover the fracture entirely: taking care 
that the thickneſs of the wax is rather more. 
than the thickneſs of the glaſs. Laſtly, I 
cover all the ſealing-wax, and alſo part * 
the ſurface of the glaſs beyond it, with a 


compoſition made with four parts of bees- 


wax, one of roſin, one of turpentine, and a 
ey * oil of oven; ; bun compoſi-* 
| tion 


— 


* 


\ 


J 


| 188 Acenfzrr TRPAT 182 


tion 1 ſpread upon a piece of oiled filk, 
and apply it in the manner of a plaiſter. 
With this method I-have repaired ſeveral 
broken phials fo effectually, that after being 
'* frequently cha arged, they were at laſt broken 
by a ſpontaneous r but in a * 
ferent Pay: of the {gil 


. It is adviſable, n a jar, and eſpecially 
| a battery, has been diſcharged, not to touch 
= * its wires with the hand, before the diſ- 
charging rod be applied to its ſides a ſecond, 
and even a third time; as there generally 
remains a reſiduum of the charge +, which 
is e confiderablo. 1 


erregen 


| * Here it is proper to remark; 8 

kla in general,; that is costed for the purpoſe of 

charging and. diſcharging, is in any manner covered 

with cement or ſealing- wax, it breaks more eaſily by 

a ſpontaneous diſcharge; and it is very remarkable, 

-,", _ that o the be: fake | 
N 5 n 


| 4 7 This reſiduin as in PTY 14100 8 by 
 . the EleAricity, chat, when the jar is charging, ſpreads 
Kota itſelf oyer the uncoated- part of the glaſs near the coat 
ing, which will not be difcharged at firſt, but gradually 
OUR he cog ce IEEE 
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When any experiment is to be performed, 
which requires but a ſmall part of the ap- 
paratus, the remaining part of it ſhould be 
placed at a diſtance from the machine, the 
prime Conductor, and even from the table, 
if that be not very large. Candles, par- 
ticularly, ſhould be placed at a conſiderable 
diſtance from the prime Conductor, for the 


effluvia of their flames S off much of the 
electric fluid. 


a 


Laſtly, the young Electrician ſhould be 


cautioned not to depend on firſt appearances 
in Electricity. A new phenomenon may 
juſtly excite his curioſity : it is laudable to 
remark it, and to purſue the hint ; but at 


the ſame time even the doubtful aſſertion of | 
a new. fact ſhould never be made, till after 0 


a number of ſimilar and concurring experi- 


ments. Electricity is a ſcience that often | 
deceives the ſenſes, and the moſt experienced ; 


Electrician frequently finds himſelf miſ- 


taken in things, which perhaps he, may have ] 


1 ee as | the UT: certain. 


9 linder of the machine be whirled by turning 


190 A ComMPLEtEe TxeATISE 


7 


C H A P. 2 
ments concerning electric | Attradin 


and Repuljion, + 
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ExrERIMENT I. 


* 


The electriſed Cork-ball Electrometer. | 


HEN the electrical machine is put 
in order, and the prime Conductor 
is ſet ſo, that the points of the collector arc 
about half an inch from the ſurface of the 

cylinder, fix at the end of the prime Con- 

ductor the knobbed rod IB fig, 2, and hang 
an it the electrometer with he cork-ball 
| fig, 3. The balls will now touch one ano- 

15 thee, the threads banging perpepdicularly, 
and parallel to cach other. But if the cy- 


% 


tx eh 


-the winch E, then. the cork balls will repel 
one another, and more or leſs, according 
as the Electricity is more or leſs power- 
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In this experiment, the glaſs cylinder ex- 


tracing. the electric fluid from the rubber, 


throws it upon the pointed wires of the col- 
ector, and in conſequence upon the prime 
Conductor, and the electrometer; which are 
all connected together: and as bodies over- 


charged with electric fluid will always re- 
pel each other, ſo the cork- balls wo 99 70 £ 


e 2 braun * +13 
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i + clefomoter be 10 to a prime | 


Conductor negatively ele&rified, i. ei con-. 
nected with the inſulated rubber of the ma- 
chine, the cork- balls will alſo repel each 
other; for bodies, undercharged, will re- 
pel each other, as well as bodies over- 
1 with r n e 


1 
** W i 4 


16 in this date of enden the e | 
conducbor be touched with ſome conduct- 
ing ſubſtance not in ſulated, the cork - balls 
will immediately come together; for the 
cleric fluid ſuperinduced upon the prime 195 


Conductor, and the electrometer communi- 


cating with it, will be carried away to the 
ground by that conducting body; ſo that in 


"= e the Prime ConduQtor can never be 
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if connected with the rubber; for its defi- 


touched. But if, inſtead of the conducting 


with an electric, as fur inſtance a ſtick of 
ſealing - wax, a piece of glaſs, &c. then the 


have an eaſy method of determining what 
| bodies are nen and Whats . 


raiſe its index, and the feather, by the di- 


in a beautiful manner... e 


. 3 co This! n in os will 1 well; bu when 
the conducting power of fluids or ſome © other bodies, 
and the degree of cat power, is to be aſcertained, then 
' _ recourſe muſt be had to other means, 1 ce 30d 


1 | 
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overcharged: nor can it be undercharged 


cieney of fluid is ſupplied through that con- 
ducting body, with which it has been 


ſubſtance, the prime Conductor be touched 


cork- balls will continue to repel each other; 
becauſe the electric fluid cannot be con- 
ducted through that electric: hence we 


This clerical elbe is al bend 
by the quadrant electrometer, with a large 
downy feather, or the like; for if theſe be 
connected with the prime Conductor, and 
the winch be turned, the electrometer will 


vergency of its down, will 1 50 * 
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Connect with the prime Conductor the 
two parallel braſs plates F, P, as repreſented! 
in fig. 2. at about three inches diſtance from | 
one another, and upon the lower plate put 
any kind of light bodies, as bran, bits of 
paper, bits of leaf- gold, &c.; then work ther | 


we 


- WH machine, and the light bodies will ſoon © * 
| move between the two plates, leaping: al. 


ternately from one to the other with great 
velocity. If, inſtead of bran, or irregular 
pieces of other matter, ſmall figures of men 

or other things cut in paper, and painted,  _. 
be put · upon the plate, they will generally I 
move in an erect but will ſome 
times leap one upon another, or exhibit di. 
ferent poſtures, ſo as to afford a . ol 
ſpoctacle to an obſerving company. b 


of * 9 { 
- 


Wo” - by : 

— * "2 - | 7 = "4 J * „ 1 
| - l 0 = — 0; 3 8 $ * - 4 ? 4 
2 4 $4 / . : | 6. - g 9 ö 75 5 


In this experiment, both the ee 
and \reputon. of Electricity are obſerved alt 
the ſame-tune :; for 8 * * nw. F - 


F, which communicates with the prime 


lower plate, or the other conducting bodies, 


| ferently electrified attract each other; there- 


therefore he immediately repelled: to the 


with the contrary Electricity, and by touch- 
ing the light bodies, aſſiſts in repelling them 
again to the upper plate; and thus the 
plates continue to act N the light 22251 
5 P 


by the upper plate, except they become firſt 


” L.. 
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Conductor, is electrified, the ſmall bodies 
placed upon the lower plate, together with 
that plate, by being within the ſphere of 
action of the electrified upper plate, become 
actually poſſeſſed of the contrary Electricity, 
leaving their proper quantity of fluid in the 


that communicate with it. But bodies dif. 


fore the plate F attracts thoſe light bodies. 
Now, as ſoon as theſe bodies touch the 
plate F, they become inſtantly poſſeſſed of 
the ſame Electricity with the plate, and will 


lower plate, Which is actually electrified 


| - —_— 
. 
18 * 


That the lebt hadies cannot be attracted 


poſleſſed- of a contrary Electricity ay be 

obſerved as follows :—Put the ſaid light bo- 

dies upon. a 15 and 1 1950 of - glaſs; | 
N den 
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then take off the braſs plate P, with its 
" ſtand G, and in its ſtead put the pane of 
glaſs, holding it by one corner ; this done, 
let the wheel of the machine be turned, 
and you, will ſee that the light bodies are 
not attracted by the braſs plate F; for in 
this caſe they have no opportunity of part- 
ing with their proper quantity of fluid, and 
conſequently cannot acquire the contrary 
Electricity. But if to the under fide of the 
pane of glaſs, on which the light bodies are 
placed, a finger or any other Conductor be 
preſented, the light bodies will be inſtantly 
attracted by the plate F, and will leap be- 
tween the glaſs and plate, in the ſame man- 
ner as between the two plates; for theſe 
bodies now depoſit their fluid upon the up- 
per ſurface of the glaſs plate, whilſt tho 
under ſurface depoſits its fluid upon the 
finger, « or other Conductor, that has been 
brought near it“. If this experiment be 
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If the above N be made with a prime 
Conductor negatively ele&rified, the effect will be the 
ſame, only the Electricities of the plates are reverſed ; 
i. e. the upper plate is electriſied negatively, and the - * 
1 cop ng 
Js * FOR electrified. . 75 
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continued, the glaſs will ſoon be charg- 
WS. 


3 III. 
The Flying-feather, or Shuttle-cock. 


The phenomena of electric attraction and 
repuldon may be repreſented alſo with a 
glaſs tube, or a charged bottle, and ſome of 


them in a manner more ſatisfactory than 
with the machine. 


Take a > * (whether ſmooth, or 
rough, is not material), and after having 
rubbed it, let a ſmall light feather be let 
out of your fingers at the diſtance of about 
eight or nine inches from it. This feather 
will be immediately attracted by the tube, 
and will ſtick very cloſe to its ſurface for 
a few ſeconds, and ſometimes longer; after 
which time it will be repelled, and if 
the tube be kept under it, the feather will 
continue "Gy Jy the air at a conſider- 


© Biege a want repulſion ae 


„ 
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ab 
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able diſtance from the tube, without com- 
ing near it again, except it firſt touches 
ſome conducting ſubſtance ; and if you ma- 
nage the tube dexterouſly, you may drive 
the feather through the air of a room at 
your pleaſure. | | 


The reaſon of this experiment is obvi- 
ous ; for when the feather is electrified, it 
cannot approach the tube again, except it 
firſt touches ſome conducting body, be- 
cauſe it cannot part with its Electricity 
when floating 1 in the air, and therefore can- 
not acquire a contrary Electricity: con- 
ſequently it muſt remain in a ſtate incapa- 
ble of being again attracted by the excited 
tube. 25 2 . 


If it be aſked, Why, when the feather is 
at firſt attracted by the tube, it ſticks for ſo 
conſiderable a time to its ſurface before it is 
repelled ; the anſwer is, That the feather 
being an electric, requireth ſome time be- 
re it acquires any confiderable quantity of _ 
EAT Bhat nd = 


* 


There i is a ine circumſtance at- 
reg this * Which 1 is, that if 


4 


© 


tube by the force of electric repulſion, it 
always preſents the ſame part towards the 
tube: Vou may move the excited tube 


or at leaſt a very bad Conductor. When 


induced Electricity will be in the greateſt 
| Part forced on that ſide of the feather 


from the tube; hence that part will always 


2 This 1 may be agreeably vari- 


2 may hold in his hand an excited tube of 
ſmooth glaſs, and another perſon may hold * 


; ſealing- Wax, or in ſhort another electric 
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the feather be kept at_a diſtance from the 


about the feather very ſwiftly, and yet the 
fame fide of the feather will always be pre- 
ſented to the tube. The reaſon of this 
phenomenon i is, that the equilibrium of the 
electric fluid in the parts of the feather, be- 
ing once diſturbed, cannot eafily be re- 
ſtored; becauſe the feather is an electric, 


the feather has acquired a quantity of Elec- 


tricity from the tube, it is plain, that by 
the action of the excited tube, that ſuper- 


which happens to be at firſt the fartheſt 


afterward be e the fartheſt. 
ed in the, following manner: — A perſon 


an excited rough glaſs tube, a ſtick of | 


+ ieh 


VF 
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negatively electrified, at about one foot and 


a half diſtance from the ſmoqth glaſs tube: 
a feather now may be let go between theſe 


two differently- excited electrics, and it will 


leap alternately from one electric to the 
other; and the two perſons will ſeem to 
drive a ſhuttle-cock from one to the other, 
by the force of electricity. 


A 


ExPERIMENT IV. 
The ſmall inſulated Body. 


Tie a ſmall body, as for inſtance a light 
piece of cork, to a filk thread about eight 
inches long, and holding the thread by its 
end, let the ſmall body hang at the diſ- 


tance of about eight inches from the fide 


of the prime Conductor electrified. © This 
{mall body, if the electrization of the 
Conductor js not ſtrong, will not be at- 
tracted; for, being inſulated, it cannot, by 
depoſiting its fluid upon, or receiving it 
from, another body (when the prime Con- 
ductor is electrified negatively), become 
contrarily electrified. But if a finger or 


; "ye! cor ucting ſubſtance be preſented to 


04 r 
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that ſide of the ſmall body which is fartheſt 

from the prime Conductor, then the ſmall 
body will immediately move toward the 

prime Conductor; for it has depoſited its 
own fluid upon, or acquired ſome (in caſe 
the Conductor is negatively electrified) 
from the body preſented to it; and when 
this body has touched the prime Conduc- 
tor, it will be inſtantly repelled from it, on 
account of the repulſion exiſting between 
bodies poſſeſſed of the ſame kind of Elec- 
tricity. 


Indeed, if this inſulated body be very 
near to the prime Conductor, or the prime 
Conductor ſtrongly electrified, then the 

| ſmall body will be attracted without pre- 
ſenting to ĩt any conducting ſubſtance ;z but 

in this caſe its natural quantity of electric 
fluid will be either repelled into the con- 
tiguous air, or crowded on that part of the 
body which . is. fartheſt from the prime 
Conductor, when the Conductor is electrified 
. pojitively ; but if it be electrified negatively, 
then the additional quantity of fluid, ne- 
ceſſary to render the ſmall body over- 
charged, will be acquired from the air, or 
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the natural fluid belonging to that body 


will be all crowded on that fide of it, which 


is neareſt to the prime Conductor. 


If this ſmall body, inſtead of the filk, be 
ſuſpended by a linen thread, it will be at- 


tracted at a much greater diftance, than in 
the other caſe; for now the electric fluid 
will be eaſily conducted by the thread, 
paſſing upwards, or downwards, according 
as the prime Conductor is electrified, viz. 
negatively or poſitively. 


EXPERIMENT V. 
The elacrrie Nel. 
Place upon an electric. ſtool a metal quart 
mug, or ſome other conducting body nearly 


of the ſame form and dimenſion; then tie 
a ſhort cork- ball electrometer, of the kind 


repreſented fig. 3 *, at the end of a ſilk 
thread proceeding FROM the cicling of the 


ae from any other proper ſupport, 


„ Inſtead of the eee there may be a 


other kind of ſmall conducting body; but that leems 


belt adapted to ſuch experiments. 
ſo 
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ſo that the electrometer may be ſuſpended 
within the mug, and no-part of it may be 
above the mouth ; this done, electrify the 
mug, by giving it a ſpark with an excited 

electric or otherwiſe, and you will ſee that 
the eletrometer, whilſt it remains in that 
inſulated ſituation, even if, it be made 
to touch the ſides of the mug, is not at- 

trated by it, nor does it acquire any Elec- 
tricity ; but if, whilſt it ſtands ſuſpended 
within the mug, a Conductor, ſtanding 
out of the mug, be made to communicate 
with, or only preſented- to it, then the 
electrometer acquires an Electricity contra- 
ry to that of the mug, and a quantity of 
it, which is proportionable to the body 
with which it has been made to communi- 


cate; and it is then men, attracted 
by the 8 8 N 


The reaſon why in this experiment the 


electrometer contracts no Electricity whilſt 


ſuſpended intirely within the cavity of the 


acts upon the electrometer on all ſides, and 
tis has no opportunity of parting with its 
fluid, nen the ng 18 ei eh poſitively; 


nor 


on ELECTRICITY, 203 


nor of receiving any, when the mug is 
.clerified negatively. But, as ſoon as any 
Conductor communicates with it, the elec- 


trometer becomes immediately poſſeſſed of 


the Electricity contrary to that of the mug; 
for if the mug be electrified poſitively, the 
fluid belonging to the electrometer will be 
repelled to that body, which communicates 
with it ; and which, being out of the mug, 
cannot be affected by its Electricity; and 
if the mug be electrified negatively, it- will 


attract the fluid of the electrometer, which 


actually receives an additional quantity of 
it from that conducting body, with which 
it communicates. - The electrometer there- 
fore, becoming always poſſeſſed of a con- 


trary Electricity, muſt e be at- 


tracted. 


* t 


If, by raiſing the filk thread a little, part 


of the electrometer, i. e. of its linen threads, 


be lifted juſt above the mouth of the mug, 


the balls will be immediately attracted ; for 


then, by the action of the Electricity of the 


mug, it will acquire a contrary Electricity 
by giving to, or receiving the electrio fluid 
from, the air aboye the cavity of the mug. 
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It has been ſuppoſed by ſome, that the 
electrometer in the above experiment (or 
any other ſmall inſulated body), hanging in 
the cavity of an electrified veſſel, or the 
like, is not attracted by the ſides of the 
veſlel, becauſe the attraction of Electricity, 
being as the ſquares of the diſtances in- 
verſely, cannot affect the electrometer one 
way more than another; it being demon- 
ſtrable, that, if to every point of a ſpherical 
concave ſurface, equal centripetal forces are 
directed, decreaſing as the ſquares of the 
diſtances from theſe points, a ſmall body 
fituated any where within that ſurface, 
would remain there, without being attracted 
one way more than another *. 


But to this it may. be replied, that the 
demonſtration of the above-mentioned pro- 
poſition, if It is applicable to ſpherical, or 
cylindrical concave furfaces, cannot, how- 
ever, be applied to every kind of irregular 
cavities, with which (if they exceed not a 


' certain ſize) the above experiment ſucceeds 


as well, as with the 3 * of 
the mug. 
* Newton's n be book 1, props LAX... 
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In ſhort, in this experiment, when the 
mug is electrified poſitively, it is ſuppoſed, 
I. That the ſuperinduced fluid, taking its 
place upon the external ſurface, occaſions 
the contiguous air to depoſit its fluid upon 
2 ſubſequent quantity of air, and this over- 
charged air occaſions a contiguous circle, 
or quantity of air, to depoſit its fluid upon 
its ſubſequent or next adjacent circle, and 
ſo on. II. That none of the fuperinduced 
fluid can exiſt upon the internal ſurface of 
the mug, and therefore inſulated bodies, 
intirely ſuſpended therein, can acquire no 
Electricity, becauſe the internal air has no 
opportunity of parting with its own fluid, 
except a ſmall quantity about the mouth of 
the mug, where, accordingly, a little Elec- 
tricity is obſervable. When the mug is 
electrified negatively, then it is ſuppoſed, 
I. That the deficiency of fluid in the mug 
is only'on its external ſurface; for the air, 
contiguoys to this ſurface, by acquiring 
an additional quantity of electric fluid from 
the next ſtratum of air, may become elec- 
tried poſitively. II. "That the internal 
ſurface of the mug is not undercharged, 
becauſe its contiguous air, being ſurrounded 


is abſolutely neceſſary for the right per- 


do this, different methods may be followed, 
which however are all founded, either upon 


method; but the phenomena of attraction 


ral, and eaſy; for ſometimes the quantity 
2 of heath to be obſerved is ſo very 


4 
LOSS. 
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by the mug, cannot become overcharged, 
by acquiring an additional quantity of fluid, 
except a ſmall quantity towards the mouth 


of the mug, where, accordingly, a little 
Electricity is obſervable. 


ExPERIMENT VI. 


To diflinguiſh the Quality of Eledricity in 
| 8 Bodies. ; 
Before we proceed farther, it is neceſ- 
fary that we ſhould deſcribe ſome practical 


method of diſtinguſhing the quality. of the 
Electricity in an electrified body, which 


formance of the enſuing experiments. To 


the electric attraction, and repulſion, or 
upon the different appearances of the elec- 
tric light. To find out the quality of 
Electricity by the different appearances of 
its light, is a very convenient, and ſure 


and 3 afford one much more gene- 


| : ul, 


* 
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ſmall, that it will give no light, though 
it may be ſtill ——_ of attracting or re- 
pelling. | 
2 . 
The e method to prove whether 
the electricity of a body, Clectrified either 
by excitation, or communication, is nega- 
tive, or poſitive, is to bring it pretty near 
to an electrified electrometer D or C fig. 4, 
and obſerve whether the body attracts or 
repels it; for if the electrometer be electri- 
fied politively, and the electrified body re- 
pels it, then you may -conclude that che 
body is alſo electrified poſitively ; becauſe 
bodies, poſſeſſed of the ſame kind of Elec- 
tricity, repel each other; but if the body 
preſented attracts the Electrometer, then it 
muſt be eleQrified negatively, becauſe thete 
is no electric attraction between bodies, 
unleſs they are differently electrified; and 
28 the electrometer is known to be electri- 
hed poſitively, the body is Cn? 
ceRtrified ee wr 


This a alfo done by dlearifying hs | 
electrometer negatively ; but then the ef- 
tes are juſt the contrary, i. e. the electri- 

55 1 | EEE Ao 
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fied body, if negative, will repel the elec- wi 
trometer, and if poſitive, will attract it. ſtr 
| A on 
In this experiment, however, it muſt be tu 


obſerved, that, if the Electricity of the 
electrified body is much ſtronger than that 
of the electrometer, or the Electricity of 
the latter ſtronger than that of the former, 
and the electrifed body be brought very 
near the electrometer, then they will at- 
tract one another, notwithſtanding they are 
poſſeſſed of the ſame kind of Electricity. 
Suppoſe, for inſtance, that one of the elec- 
trometers C is poſitively electrified, ſo that 
its cork-balls may diverge about half an 
inch, and a glaſs tube ſtrongly excited be 
brought near it; when this tube is a foot 
diſtant, or more, the electrometer will be 
2 little repelled by it; but if the tube be 
brought nearer, the cork- balls, that before 
diverged half an inch, will now converge 
till they are in contact, and appear, as they 
actually are, unelectrified; becauſe;the. ac 
tion of the excited tube has repelled their 
ſuperfluous; fluid through the threads up to 
the remoteſt part of the electrometer. If 
the tube be reſin n nearer, the balls 
ere 'B ON will 


» 
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will then be attracted by it, becauſe the 


ſtronger Electricity of the tube repels not 


only their ſuperinduced, but alſo their na- 


tural quantity of fluid up the threads, &c. 


and therefore the balls, becoming negative - 


ly electrified, muſt . be aut 


by the tube. 


U pon this clade an ele&rometer may 
be electriſied negatively by means of an 


electric poſitiyely excited; or, on the con- 


trary, it may be electriſied poſitiyely by an 
electrie poſſeſſed of the negative Electrici- 


ty. Take, for inſtance, a glaſs tube excited 


poſitively, and bring. it within fix or ſeven 


inches under the balls of one of the aboye- 


ſaid electrometers; in which caſe the balls 


of the electrometer will diverge, becauſe 


their natural quantity of electric fluid has 


been driven from them to the upper part 


of the threads by the action of the tube 
poſitiyely excited; ſo that the balls in re- 


lity diverge with negative Electricity,” 
Now, in this ftate touch the upper par 
of the threads of the gleftromerer with 
your finger, which will take off ſome gf the 
electric Fujd in, to the cleftrometerz . 
3 1 
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after which remove the finger, and imme. 
diately after remove the glaſs tube, and 
the electrometer will remain electrified ne- 
gatively, becauſe the excited glaſs tube did 
not impart any electric fluid to the elec- 
trometer, but only diſturbed the equili- 


brium of the gatural quantity of electric 


fluid, which belonged to it, and part of 
which eſcaped through the finger that 
touched the electrometer, and which did 


conſequently remain in a negative ſtate.— 


After the like manner the electrometer may 
be electrified poſitively, by means of a youy 
pollefſed of ts Electricity. 


But ſhoulda mote preciſe aid than 
the above be required, to determine the 
quality of the Electricity of an electrified 
body, the following may be uſed :—Firſt, 
electrif) one of the electrometers C, placed 
upon the ſtand fig. 4, either poſitively, or 
negatively, at- pleaſure: touch it, for in- 
ſtance, with an-excited plaſs tube, ſo that 
its balls may repel, and ſtand about two 


inches diſtant from one another; then touch 


the other eletrometer C with the electri- 


fied wth; that you * to examine ſo 
| T8, | | chat 
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that it may be poſſeſſed of the ſame degree 
of Electricity: Laſtly, take either of the 
two electrometers by the top of the glaſs 
handle a, diſengage it from the arm of the 
ſtand, and bring it near the other electro- 
meter; if then the balls of one electro- 
meter repel thoſe of the other, you may 
conclude that they are poſſeſſed of the ſame 
kind of Electricity; but if they attract each 
other, you may conclude that they were 
electrified with contrary Electricities; and 
as you kno the Electricity of that electro- 
meter, Which was firſt electrified, you will 
of courſe know the electricity of the. other 


_ elerometer, i. e. of the electrified Par, 
with which it was touched. e 


— 4 
* p * - 


he SE experiment may be alſs made 
with the ſingle- thread elerometers ; ; for 
if they are brought near to one another, 
when their feathers are electrified; they x 
will, if: poſſeſſed of the ſame Electricity, re- 
pel, or if mer of n aer b 0 f 
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ExyERIMENT VII. 
The inſulated metallic Rod. 


Inſulate in an horizontal poſition a me- 
tallic rod about two feet long, having 
blunt ends, and to one of its ends ſuſpend 
an electrometer, like that repreſented fig. 3 
then bring within three or four inches 
diſtance of its other end an excited glaſs 
tube. On the approach of the tube, the 
balls of the electrometer will open, and if 
you preſent towards them a body poſitively 
electriſied, you will perceive that they di- 
verge with poſitive Electricity. If the 
tube be removed, the balls come together 
again, and no Electricity remains in them, 
or. in the metallic rod. But if while the 
tube is near one end of the rod, and the 
Palle diverge with poſitive Electricity, the 
other end of the rod, vix. that from which 
the electrometer hangs, be touched with 


ſome Conductor, the cork- balls will come 


immediately together, and they will remain 
1 E the . has been removed ; 
105 remove 


8 Sa A p—_— as 


en ELECTRICITY. 213 
remove: now the excited glaſs tube, and 


the balls will immediately diverge with ne- 


gative Electricity; which ſhows that the 
rod remains undercharged, | 1. e. cleQrified 


| negatively, SE erp og ANT 


The reaſon of this experiment is, "A 


the repelling power of the excited tube, 


driving the fluid of one end of the rod to 


its other end, i. e. to that, with which the 
celectrometer is connected, renders this end 
electriſied poſitively; but in fact the tube 
communicates no Electricity to the rod, it 


only diſturbs the equable diffuſion of 4 


fluid : in conſequence of this, the electro- 
meter, hanging to the overcharged end of 


the rod, muſt neceſſarily appear to be elec- 


trified poſitively; but when the tube is re- 
moved, then the electrometer appears again 


une lectrified: for the fluid, which had by 


the action of the tube been driven to one 
end of the rod, now retires to its former 


ſituation, ald leaves the rod with the . | 


trometer, unelectrißed. . 


In the 5 caſe, ae batls af the | 


electrometer diverge with poſitive Electri- 
* if * end of the rod be touched with 


OE. . ſome 


r 
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ſome conductor, all its ſuperfluous fluid; 
which is no other than that belonging to 
the oppoſite end of the rod, will be commu- 
nicated to that body, with which the rod is 
touched, and therefore the electrometer re- 
mains unelectrified: but now in fact the 


rod has loſt ſome of its natural quantity of - 


fluid; for if the end of it, that is fartheſt 


from the excited tube, remains in its natu- 


ral ſtate, the other end is undercharged; 
conſequently, when the tube is removed, 


the ſmall quantity of fluid that remains in 
the rod will diffuſe itſelf uniformly through 
it; but this quantity of fluid is leſs than 
that naturally inherent in the rod; the rod 


will therefore remain undercharged, and 
hence the balls of the electtemeter diverge 


with ae ative r 


* 


This explanation is the ſame as that 
mentioned in the preceding experiment, 


vz. in the method of electrifying an clec- 


trometer negatively, with a body poſſeſſed 


of poſitive electricity, &c. ; but as this expe- 
riment is the baſis, or key, of ſeveral others, 


'Þ ſhal infiſt on it a little longer; and, to 


render its eee more intelligible and 


| clear, 


c| 
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clear, I ſhall make uſe of the following 


Let the above-mentioned inſulated rod 
be repreſented by the line AB. When 
this rod 1s in its natural ſtate (in reſpect to 
Electricity) then the electric fluid belonging 
to it, is equally diffuſed throughout the rod, 
But wien the excited tube is brought with- 
in three or four inches diſtance of one of 
the ends, ſor inſtance B, then the fluid, be- 
longing to that end, will be driven to the 
end A; which end therefore becomes over- 
charged, and the end B undercharged; yet 
the trod has no more electric fluid now, 
than it had before; and when the tube is 
removed to ſome diſtance from the rod, the 
ſaperfluous fluid, repelled to the end A, 
returns to its former place „ i. e. to the end 
B, and the equilibrium in the rod is re- 
ſtored. But jf, when the fluid in the rod 
is repelled to the end A, this end be 


touched, the fluid repelled thither will im- i 


mediately be. conducted away by the body 
that een will leave the r 
A ES 
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of the rod in a natural ſtate; but at tho 
ſame time, the end B is undercharged 
therefore; when the tube is removed, part 
of the natural fluid belonging to the end A, 
will go to the end B; and thus the whole 
rod will remain undercharged, i. e. nega- 


OY electrified. 


If the above expetiment be made with 
an electric negatively electrified (for in- 
ſtance, a rod of ſealing- wax inftead of the 
excited glaſs tube) then the apparent Elec- 
tricities in the rod will be juſt the reverſe 


of what they were before; for in this caſe, 


that end of the rod to which the electric 
has been preſented, will be overcharged, 
and the oppoſite end, undercharged; ; which 
oppolite end, if touched in this ſtate with 


ſome conducting ſubſtance, will acquire 
ſome electric fluid from tliat ſubſtance; 
and when, after that ſubſtance has been re- 


moved, the excited electrie is alſo Ter, 


* 
7 8 0 * 
* ts « 


i mai ie experiment, cire muſt 


3 taken tat the end of the rod be very 


blunt, and "Wat the cleQtic be not very 


C ˙¹ - K re 
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powerfully excited ; otherwiſe a ſpark may 


paſs from this to the rod, which renders the 
experiment An 


ExpzzizNT VIII. 


The two inſulated metallic Rods. 


Take two. rods of metal, each about 4 
foot long, furniſhed with knobs at both 
ends, and, either by filk lines, or by inſu- 
lating ſtools, inſulate them, ſo that they 
may ftand horizontally in one direction, 
and about : of an inch diſtance from one 
another. To the middle of each of theſe 
rods hang an electrometer, like that repre- 
ſented fig. 3. This done, take an excited 
glaſs tube, and bring it to about three 

inches diſtance from the knob of one of 

the rods; on doing which, the electrome- 
ters of both rods will appear electrified: 
keep the tube in that ſituation for about two 
| ſeconds, then remove it. The rods now 
will remain electrified, as appears by the 
_ ele&rometers ;. the firſt, vis. that to which 
the excited tube. had been preſented, re- 
maining negative, and the other poſitive, | 


% 
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1 The reaſon of this phenomenon is, that 
when the tube was near the end of one of 


the rods, the action of its fluid repelling 


the fluid of that rod, cauſed it to pals in a 
ſpark to the ather contiguous rod; on which 
account, when the tube was removed, the 
firſt rod; having loſt ſame of its natural fluid, 
remained undercharged; and the other rod, 
acquiring the fluid Joſt by the former, be- 
came overcharged. 


| In this experiment, if, inſtead of the glaſs 
tube, an electric, negatively excited, be 
brought near the end of one rod, then that 
rod will be electrified - poſitively, and the 
other negatively ; for the action of this elec- 
tric, producing juſt the contrary effect of the 
glaſs tube, inſtead. of repelling the fluid of 


the firſt rod into the ſecond, attracts that of 


the ſecond into the fiſt. 


, 
TEK-" 


In this experiment the cleQtic does not 
communicate any electricity of its own, but 


oniy diſturbs the ; <Milhripe e the 


in . 
i of e rods. 1 % : J 14 5 « 
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© HA P. VI. 
Experiments on kerri 2 


HE following experiments require to 

be made in the dark; for although 
the electric light, in ſeveral circumſtances, 
may be ſeen in the day-light, yet its ap- 
pearance in this manner 1s very confuſed ; 
and, that the Electrician might form a bet- 
ter idea of its different appearances, it is ab- 
ſolutely neceſſary to perform ſuch experi- 
ments in a darkened room. 


Exyrnnent I. 


The he Star and Fuel of eleftric Light, 


When the cleditical Wach NE is in good 
order, and the prime Conductor is ſituated 
with the collector ſufficiently near the glaſs 
cylinder (which ſituation I ſhall call here- 
after its proper place) turn the winch, and 
you will ſee à lucid ſtar at each of the 
points of the collector. This ſtar is the 

75 2 < Ee 4.2 conſtant 
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conſtant appearance of the electric fluid that Th 
is entering a point. At the ſame time, you WM the 
will ſee a ſtrong light proceeding from the in 
rubber, and ſpreading itſelf over the ſur- WM 4 
face of the cylinder ; 3 and, if the excitation gar 
of the cylinder is very powerful, denſe 
ſtreams of fire will proceed from the rub- 
ber, and, darting round almoſt half the cir- f 
cumference of the cylinder, will reach the 
Points of the collector, ®, * 


If the chain if the robber be taken off, 
and a pointed body (as for inſtance, the 
point of a needle or pin) be preſented to 
the back of the be at the diſtance of 
about two inches, a lucid pencil of rays 
will appear to proceed from the point pre- 
ſented, and W towards the rubber. 


it the ks Coal be „ 
ſtreams of fire will go quite round the cylinder ; reaching 
from one ſide of the rubber to the other, By obſerving 
on which fide of the cylinder thoſe ſtreams are moſt co- 
- pious, it may be eaſily. determined which. ſide of the rub- 
ber preſſes more or leſs upon the cylinder, or is better 
covered with amalgam, or, in ſhort, which fide is the 
- moſt or leaſt fit for the excitation of the glaſs, 


„ | wi 4 = bx Y 
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This pencil is the conſtant appearance of 
the electric fluid iſſuing from a point; and 
in fact, it now comes out of the point, in 
order to ſupply the rubber, which is con- 
ſtantly exhauſted by the cylinder in mo- 
tion, | 


If another pointed body be preſented to 
the prime Conductor, it will appear illumi- 
nated with a ſtar; but if a pointed wire, 


or other pointed conducting body, be con- 


nected with the prime Conductor, it will 


throw out a pencil of rays ; for the prime 


Conductor being overcharged, the fluid de- 
parting from it muſt, agteeably to the law, 


form a pencil on that point from which it 


flies off, and a ſtar on that point which it 


2 *. 


© Ic nay be altel} why the Sete fluid g? 


point, eauſeth the appearance of a ftar; and when go- 
ing out of the point, cauſeth the appearance of a bruſh 
of rays? In anſwer to this queſtion, F. Bxce nA 


ſuppoſes, that the ſtar is occaſioned by the difficulty | 


with which the electric fluid is extricated, from the airy 


which is an cle ric. Suppoſe, for inftance, that a 
pointed wire is preſented to a body poſitively eleQrified, ö 

* 9 is og fra bat body communi- 
| 5 | | cated + 


F. Bre- 
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N equally ſharp points are approached to a 
prime Conductor, they will appear lumi- 


F. BEccARIA remarks, that if two 


nous at only half the diſtance at which 
one of them would have done, 


From this experiment may be learned 


the method oſ diſtinguiſhing the quality of pe: 
the Electricity of an electrified body, by Ml to 
the appearance of the electric light; for if Wl ov 
a needle, or any other pointed body, be a 
preſented in the dark, with the point to- 
wards a body ſtrongly electrified, it will 
appear illuminated with a ſtar, when that 
body is electrified poſitively, and with a 
pencil or bruſh, . it is clarified gee 
tively, 8 $165 41,938 
' FIPS it 
Here it is proper to remark, that when in 
two points (one of which is connected with 2 
| | 
AS oe he dt 2 the wire, and then the te 
vire mult extricate it from that air. Tbę bryſh, he ſup- vv 
poſes to be occaſioned 1 by the force with which the elec · 0 
. trig fluid, going out of a point, runs through the conti- 85 
guous air to that which js more remote from it; i. e. by 
- dividing the contiguous a and not FI ng itſelf 


_ to it. 


the 
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the prime Conductor, or the rubber) are op- 


poſed to one another, the appearance of light - 


in both is pretty much the fame. Mr. 
W1LCKE* remarks, that when à point not 
electrified, is oppoſed to another point elec- 
tried poſitively, the cones of light, which 
otherwife would appear upon them, difap- 
pear; but that if a poſitive cone be oppoſed 
to a negative cone, they both preſerve their 
own charateriftic properties ”, 


% * 


- 


 Exyenninnt II. 


* . 


| Draving Sparks 
Let the prime Conductor be fitusted in 
its proper place, and electrify it by work - 
ing the machine; then bring a metallic 
rod with a round knob at each end, or the 


knuckle of a finger, within a proper diſ- 


tance of the prime Conductor, and a fpark 
will be ſeen between that and the knuckle, 


or Knobbed * | The lon ger and ſtronger 


1 Went P. 149.5: BECCARIA'S Att. Elo8: 
| $94 > and followi * 
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long, and different conducting ſubſtances 


. of "the, neu matter, the electric 


Fr is leſs lnflumced by nne 


+ Te oten darts bruſhes of deb Gdeways in eve 


ſpark is drawn from that end of the prime WI fu 
Conductor which is fartheſt from the cy. ſpe 
linder, or rather from the end of the 21 
knobbed rod I B,. . at its end B, 
big. 2% 
35 | th 
This {1 park (which has the ſame appear. in 
ance, whether drawn from a prime Con- an 
ductor poſitively, or negatively electrified) its 
appears like a long line + of fire, reaching * 
from the Conductor to the oppoſed body; pc 
and often (particularly when the ſpark is fri 


are near the line of its direction) it will 
have the appearance of heing bent to 
ſharp angles in different places, exactly re. 
ſembling a flaſh of lightning. Notwith- 
ſtanding, however, this extended appear- | 
ance, which is imputed to the quick paſ- 


* The reaſon of dis is, becauſe that end-of the prime 


cited cylinder, 


fluid 
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Auid paſſing from one body to another in a 
ſpark, is reaſonably thought to proceed in 
a ſeparate, and neatly globular body. 


The direction of the ſpark often deceives 
the moſt experienced Electritzan, it ſeem- 
ing ſometimes to proceed. from one place, 
and at other times, under the ſame circum- 
ſtances, to proceed from the oppoſite. 
When the prime Conductor is electrified. 
poſitjvely, the ſpark muſt certainly proczed 
from it, and go. to the body preſented ; and 
when the prime Conductor is electrified 
negatively, the ſpark tauſt proceed from 
the body preſented, and go to the Con- 
ductar. This, however, we learn by rea- 
ſoning from other experiments; for che 
real direction of the ſpark in the above 
experiment, is much more rapid in its 
motion than to admit its form, much leſs 
its direction, to be perceived by our eyes. 
With Mr. Nairne's machine, which is 
very powerful, it is obſervable, firſt, that the 
ſparks, from the negative, Conductor are 
more pungent than thoſe from the poſitive; 
and ſecondly (which may be the cauſe of the 
preceding effect. that.) when a blunt body is 
 --.* -© © mpedented:s 


% 
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preſented to the negative Conductor, the 
ſpark appears branched towards the Con. 
ductor, and concentrated in one ſtock to. 
- wards the body ; but with the poſitive Con- 

ductor the appearance of the 1 5 is juſt 
the n ö | 


A longer ſpark may be drawn from 2 
larger than from a ſmaller Conductor, ex- 
cept when the Conductor exceeds a certain 
fize. The Conductor, which, when put 
before an ordinary electrical machine, will 
give ſparks about equal in length to the 
diameter of the glaſs cylinder of the ma- 
chine, is the largeſt that can be uſed to 
advantage; for a longer ſpark cannot be 
obtained, except in ſome particular caſes, 
vix. when ſome particles of duſt, or other 
extraneous matter, happen to be inter- 
poſed between the Conductor and the braſs 
ball, or other ſubſtance, that is oppo- 
ſed to it, &c. as will appear from the fol- 
lowing reaſoning; The circumference of 
the glaſs cylinder is nearly equal to three 
times its diameter. The rubber, with its 
| piece of ſilk, &c. may occupy. about one 

| . 

5 . © _ 


conſequently the collector of the Conduc- 
tor, when put in the middle of the re- 
maining ſurface, at moſt cannot be far- 


one diameter of the cylinder, viz. one 
third part of the circumference ; there- 
fore it is plain, that if the conductor could 
give a ſpark longer than the diameter of 
the cylinder, the ſpark would be darted to 
the rubber, rather than to any other body 
placed farther off from the Conductor, — 


to communicate with the earth, by means 


&c: then the Conductor will give a ſpark 
generally longer than when perfect Conduc- 
tors are employed for the ſaid communica- 
tion. In this caſe it may happen, that a 
ſpark ſome ſmall matter longer than the 
diameter of the cylinder, might be ob- 
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ther from the rubber than the length of 


When the rubber of the machine is made 


of imperfect Conductors, as a piece of wood, 


- 
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ExPERIMENT III. 


To fire inflammable Spirits. 


The power of the electric ſpark to ſet 
fire to inflammable ſpirits, may be exhi- 
bited by ſeveral different methods ; but 
more eaſily thus: Hang to the prime 
Conductor a ſhort red; having à ſmall 
knob at its'end, then pour ſome ſpifit of 
wine, a little warmed, into a metal ſpoon “; 
hold the ſpoon by the handle, and 
place it in ſuch a manner, that the ſmall 
- knob on the rod may be about one inch 
above the ſurface of the ſpirit. In this 
ſituation, if, by turning the winch, a ſpark 
be made to come from the knob, it will 
- Tet the ſpirit on fire. 


„The readieſt wes! warm the ſpirits fot this ex- 
periment, is to ſet it on fire with a candle when it is in 
the ſpoon, and, after-it has burned for about two or 
three ſeconds, to blow it out with your breath. In this 
ſtate it will be found very Fn to take fire, « even by a 


This 
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This experiment happens in the very 
fame manner, whether the Conductor tis 


 dedrified politively or negatively, 1. e. 
whether the ſpark be made to come from 


the Conductor or from the ſpoon; it be- 
ing only in conſequence of the rapid mo- 
tion of the ſpark that the You are kin» 
dled. 


It will be perhaps ſcarce neceſſary to re- 
mark, that the more inflammable the ſpi- 
rits are, the more proper they will be for 
this experiment, as a {ſmaller ſpark will be 


ſufficient to inflame them; therefore rec- 


tified ſpirit of wine is better than com- 


mon proof 1 and e is better OO 
"Owe! a 


This experinicat” whe te W differgnt | 
ways, and may be rendered very agreeable | 
to a company, of ſpectators. A perſon; for 
inſtance, ſtanding upon an electric ſtool, 
and communicating with the prime Con- 
ductor, may hold the ſpogn with the ſpi- 
tits in his hand, and another perſon, ſtand» 
ing _—_ the floor, may ſet the ſpirits on 


Tx "I: 
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fire, by bringing his finger within a ſmall 
diſtance of it. Inſtead of his finger, he 
may fire the ſpirits with a piece of ice; 
when the experiment will ſeem much more 
ſurprizing. If the ſpoon is held by the 
| perſon ſtanding upon the floor, and the in- 
ſulated perſon brings ſome conducting ſub- 
ſtance over the ſurface of the ſpirit, the 
experiment ſucceeds as well 


Mr. WixCKLER fays, © that oil, pitch, 
and ſealing-wax, might be lighted by 
electric ſparks, Nas {> thoſe ſubſtances 
«« were firſt heated to a degree next to 
« kindling. To theſe it muſt be added, 


tc that Mr. GRALATH fired the finoke of 


. ON lighted it 
again; and that Mr. Boze fired gun- 
powder, melting it in a ſpoon, and fir 
7 
n | 


* 
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EXPERIMENT IV. 


The artificial Bolnian Stone illuminated 
by the electric Light. 


The moſt curious experiment to ſhew 
the penetrability of the electric light, is 
made with the real, or with the artificial 
eaſily, and was invented by the late 
Mr. J. CaxTon. This phoſphorus is a 


calcareous ſubſtance, generally uſed in the 


form of a powder, which has the property 
of appearing lucid, when brought into the 


light · 
N Put 
The method of making this phoſphorus is as fol- 
lows: 4 Calcine ſome commos oyſter-ſhells (if they 
de old, and half calcined by time, ſuch as are com- 
monly found upon the ſea-ſhore, they are, as Mr. W. 
Carrom obſerves, fo much the better) © by keeping 
* them in 2 good coal-fire for half an hour ; let the 
& pureff part of the calx be pulverized and fifted; 
< mi with three parts of this powder one part of the 
4 flowers of fulphur ; let this mixture be rammed into 
* a crucible of about an inch and a balf in depth, till it 


dark after having been expoſed to the 


v4 . oi 
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Put ſome of this powder in a clear glaſt 
phial, and ſtop it with a glaſs ſtopper, or a 
cork and ſealing-wax. If this phial be kept 
in a darkened room (which for this expe- 
riment muſt be very dark) it will give no 
light; but let two or three ſtrong ſparks 
be drawn from the prime Conductor, when 
the phial is kept at about two inches diſ- 
tance - from the ſparks, ſo that it may 
be expoſed to that light, and this phial 
will receive the light, and afterwards will 
appear iliym ine ted for a conſiderable 
; * BN ** 
« be almoſt full; and let it be 8 in the middle of 
« the fire, where it muſt be kept red-hot for one hour 
6 at leaſt, and then ſet it by to cool : when cold, turn 
c it out of the crucible, and cutting or breaking it to 
pieces, ſcrape off, upon trial, the brighteſt parts: 
« which, if good phoſphorus, will be a white powder, 
« and may. be preſerved by keeping itin a oy phial 
& with a ground ſtopple.”” _ 
. If this phoſphorus, whether in the * or not, be 
kept in the dark, it will give no light, but if expoſed 
to the light, either of the day, or of any other luminous 
body, and afterwards brought: into a dark place, it will 
then appear lucid for 2 conſiderable time. For farther 
properties of us ne he the Phil. Tran, Vol. 
Ly III. | | | 
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This powder may be ſtuck upon a board 
by means of the white of an egg, ſo as to 
repreſent figures of planets, letters, or any 
thing elſe, at the pleaſure of the operator, 
and theſe figures may be illuminated in the 


dark, in the ſame manner as the above-dev 
{cribed _ 


A beautiful method to expreſs . | 


cal figures with the above phoſphorus, is 
to bend ſmall glaſs tubes, of about the 
tenth part of an inch diameter, in the ſhape 
of the figure deſired, and then to fill them 
with the phoſphorus powder. Theſe may 


be illuminated in the manner deſcribed, 


and they are not ſo ſubje& to be ſpoiled, 


as the figures bs AT upon the board 
. are, 


The beſt method of ilumminating this 


phoſphorus, and was that Mr, W. Ca- 


TON generally uſed, is to nh a 8 
electric jar near it. 


| 4 paper, * being made dry and rather 


hot, marble, oyſter-ſhells, and moſt calca - 


teous s ſubſtances, e when burned to 


lime, 


2 tome years ago contrived by Dr. WATSON, with which 
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lime, have the property of being illumi- 
nated: by the light given by the diſcharge 
of a jar, though not ſo much as the above- 

mentioned phoſphorus. 


EXPERIMENT V. 
The luminous en 5 


"Fig. 6. Plate I. repreſents a prime Con- 
ductor invented by Mr. HENLV, Which 
ſhews clearly the direction of the electric 
fluid paſſing through it, from whence it is 
called the luminous Conductor *. The mid- 
die part EF of this Conductor, is a glaſs 
tube about eighteen inches long, and three 
or four inches in diameter. To both ends 
of this tube the hollow braſs pieces FD, 
BE, are cemented air-tight, one of which 
has a, point C, by which it receives the 
electric fluid, when ſet near the excited 
eylinder of the electrical machine, and the 


| * An . "mych like this Conductor was 


he made ſeveral original W upon the ee 
Who? ” 


5 
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other has a knobbed wire G, from which a 
ſtrong ſpark may be drawn; and from each 
of the -pieces FD, BE, a knobbed wire 
proceeds, within the cavity of the glaſs tube. 
The braſs piece F D, or BE, is compoſed 
of two parts, z, e. a cap F cemented to the 
glaſs tube, and having a hole with a valve, 
by which the cavity of the glaſs tube may 
be exhauſted of air ; and the ball D, which 
is ſcrewed upon the cap F. - The ſup- 
porters of this inſtrument are two glaſs pil- 
lars faſtened in the bottom board H, like 
the prime Conductor repreſented fig. 2. 
When the glaſs tube of this Conductor is. 
exhauſted of air by means of an air- pump, 
and the braſs. ball is ſcrewed on, as repre- 
ſented in the figure, then it is fit for uſe, 
and may ſerve for a prime Conductor to an 
cleQtrical machine. 


If the + of this Conductor is ſet 
near the excited cylinder of the machine, 
it will appear illuminated with a ſtar ; at 
the ſame time the glaſs tube will appear all 
illuminated with a weak light; but from 
the knobbed wire, that proceeds within the 
Blaſs from the piece FD, a lucid pow. | 

| wall 


' 
' 
| 
! 
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will iſſue out, and the oppoſite knob will 
appear illuminated with a ſtar or round 
body of light, which, as well as the pencil 
of rays, is very clear, and diſcernible among 
the other light, that occupies the greateſt 


Fre of the cavity of the tube, 


If chi poland C, inſtead of being prbfents 
ed to the cylinder, be connected with the 
rubber of the machine, the appearance of 
light within the tube will be reverſed ;' the 
knob which ' communicates with the piece 


FD appearing illuminated with a tar, and 


the oppoſite with a pencil of rays; becauſe 
in this caſe the directiòn of the electric fluid 
is juſt the contrary of what it was before 
it then going from D to B, and how com- 
ing from B and going to D. c 


If TRE" wires within * * EP. inſtead 
of being furniſhed with knobs, be pointed, 
the appearance of light is the ſame, but it 
ſeems not ſo Ne in e a8 in n other 


caſe", 7 
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EXPERIMENT VI, 


The conducting Glaſs Tube. 


Take a glaſs tube of about two inches 
diameter, and about two feet long; fix to 
one of its ends a braſs cap, and to the other 
a ſtop- cock, or a valve; then by means of 
an air- pump exhauſt it of air, If this tube 
be held by one end, and its other end bg 
brought near the electrified prime Conduce 
tor, it will appearto be full of light, when 
ever a ſpark is taken by it from the prime 
Conductor; and much more fo, if an elec- 


tric jar be diſcharged through it. 


This experiment may alſo be made with 


the receiver of an air-pump.—Take, for in- 


ſtance, a tall receiver, clean and dry, and 


through. a hole at its top inſert a wire, 


which muſt be cemented air-tight. The 


end of the wire, that is within the tube, 
muſt be pointed, but not very ſharp; and 


the other end muſt be furniſhed with a 
knob, Put, this receiver upon the plate of 
| the 
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the air- pump, and exhauſt it. If now the 
knob of the wire at the top of the receiver 
be touched with the prime Conductor &, 
every ſpark will paſs through the receiver 
in a denſe and large body of light, from 
the wire to the plate of the air- pump. 


It muſt be obſerved, that when the air 
1s very much rarefied, the electric light in 
it is leſs denſe, though more diffuſed, and 
N f | | 


ExeERIMANT VII. 
| The Aurora Borealis. 


Take a oy nearly of the ſhape and fize 
of a Florence flaſk ; fix a ſtop-cock' or 2 
valve to its neck, and exhauſt it of air as 
much as it is poſſible with a good air- 
pump. If this glaſs be rubbed in the com- 
mon manner uſed to excite POD, it will 


* When any thing is 6 de Suche with we prime 
Conductor, that is not very portable, as the air- pump 
above-mentioned, the communication between the 
former and the latter may be made by means of a rod 
furniſhed with an electric handle, or the like. 


I appear 
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appear luminous within, being full of a 
flaſhing light, which plainly reſembles the 
aurora borealis, or northern light. This 
phial may alſo be made luminous by. hold- 
ing it by either end, and bringing the other 
end to the prime Conductor; in this caſe all 
the cavity of the glaſs will inſtantly appear 
full of flaſhing light, which remains in it for 
a conſiderable time after it has been re- 
moved from the prime Conductor. 


Inſtead of the above-deſcribed glaſs veſ- 
ſel, a glaſs tube, exhauſted of air and her- 
metically ſeated, may be uſed, and perhaps 
with greater advantage. The moſt remark- 
able circumſtance of this experiment is, 
that if the phial or tube, after it has been 
removed from the prime Conductor (and 
even ſeveral hours after its flaſhing light 
| hath ceaſed to appear) be graſped with the 
hand, ſtrong flaſhes of light will immediately 
appear within the glaſs, which often reach 
from one of its ends to the other. 


The cauſes on which | this | experiment 
depends, are two; firſt, the conducting na- 
ture of the vacuum; and, ſecond, the charg- 

ns ing 


|, 
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ing of the glaſs: for when one fide of tha 
glaſs phial is touched with the prime Con- 
ductor, the electric fluid, communicated to 
the outſide ſurface of one ſide of the phial, 
cauſeth the natural fluid belonging to the 
inſide ſurface to depart from its place, and 
go to the oppoſite fide of the phial; and 
this fluid, paſſing through the vacuum, 
cauſes the light within the phial, which 
light is more or leſs ſubdivided, according 
as the vacuum is leſs or more perfect. Now, 
that part of the phial, which has touched 
the prime Conductor, is actually charged; 
for its outſide ſurface has acquired an ad- 
ditional quantity of electric fluid, and the 

inſide ſurface has loſt part of its own; but 

as the outſide of the phial has no coating, 

therefore, when it is removed from the 

prime Conductor, and is not grafped 

with the hand, or other Conductor, the 

charged part of the glaſs can be diſcharged 

only gradually; that is, whilſt its outſide 

ſarface 'is communicating its ſuperfluous 

fluid to the contiguous air, the inſide ſur- 
fſ˖ace acquires the electric fluid from the 
bother end of the phial, and this fluid paſſing 
3 through the vacuum, cauſes that flaſhing, 

| | which 
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which is obſerved for ſo conſiderable a 
time. If the phial be graſped with the 
hand, its diſcharge is accelerated, hence the 
flaſhes within the phial appear more denſe 
and copious; yet it cannot be diſcharged all 
at once by this operation, becauſe the hand 


cannot touch every part of the n at 


ExPraiMent VIII. 


TT! be v 52 cleric 4 2 ere. 


GI fie. 2. Plate IT. repreſents the, re- 
ceiver with the plate of an air-pump. In 
the middle of the plate IF, a ſhort rod is 
fixed, having at its top a metal ball B nice- 
ly poliſhed, whoſe diameter is nearly two 
inches. From the top of the receiver ano- 
ther rod AD with a like ball A proceeds, 
and is cemented air-tight in the neck C; 
the diſtance of the balls from one another 
being about four inches, or rather more. 
If, when the receiver is exhauſted of air, 
the ball A be electrified poſitively, by 
touching the top D of the rod AD with 
the prime Conductor or an excited glaſs 

3 . 
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tube, a lucid atmoſphere appears about i: 
which, although it conſiſts of a feeble light, 
is yet very confpicuous, and very well de. 


about the middle of it, to a ſmall diſtancz 
beyond that fide of its ſurface, which i: 


with the ball A be electrified negatively, 


ball A; at the fame time the negatively elec- 
trified ball A repains without any bght. | 


be careful not to electriſy the ball A too 
much, for then the electric fluid will paſs in 
' a ſpark from one ball to the other, and the 
experiment will not have the deſired effect. 
A little practice, however, will render the 
. N very BE and ane | 


fined ; at the ſame time the ball B has nc: 
the leaſt light. The atmoſphere does not 
exiſt all round the ball A, but reaches from 


towards the oppoſite ball B. If the rod 


then a lucid atmoſphere, like the above- 
deſcribed, will appear upon the ball g, 
reaching from its middle to a ſmall diſtanc: 
beyond that fide of it, that is towards thc 


The O perator, | in- this ex periment, muſt 


By this dlegant RN aids 5 is of 
"the cplebrated F. BECCARIA, we have an 
15 ocular 
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oeular demonſtration of the theory of a 
ſingle electric fluid; we ſee that Electricity 
conſiſts of one uniform homogeneous fluid, 
and not of two, vz. the vitreous and reſi- 
nous, as ſome have ſuppoſed; for if the 
pofitive and negative Electricity were two 
diſtinct fluids, - attractive of one another, 
there ſhould, in the above experiment, al- 
ways appear two atmoſpheres, z. e. one 
about the ball A, and another about the 
ball B; for when the ball A is overcharged 
with either fluid, it ſhould ſhew that ſuper- 
fluous fluid on its ſurface, and this fluid - 
ſhould” attract towards the ball A, an at- 
moſphere of the contrary fluid from the * 
ball B. But this, as we obſerved before, 
is not the caſe ; for the appearance of the 
lucid atmoſphere is always on one ball, 
namely, that which is overcharged with 
the electric fluid; thus, when the ball A is 
- Wl cleArified poſitively, the fa flaid 
*. s vifible on that part of it which is neareſt 
de to the ball B, becauſe B, being in a contrary . 

ſtate of Electricity, endeavourmto attract it; 
but, when the ball A is electriſied negatively, 
it will attract the fluid proper to the ball B, 
3 fluid on that account appears upon 
3 MM 2 
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the ſurface of B, juſt in the act of leaping te 
the ball A. | 


In order to remove an error, that has 
been adopted by ſeveral writers on Elec- 
tricity, it will not be amiſs in this chapter 
to mention, that the electric light has al] 
the priſmatic colours, as well as the light 
of the ſun. This may be taſily obferved 

by viewing an cleric Jpark through a 
glaſs priſm *. 


See Dr. PrizsTLEY" 8 Hiſtory of EleQtricity, par 
VIII. ſec. XIII. n. XII. f 
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HA p. VII. 


Experiments with the Leyden Pbial. 


- 
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EXPERIMENT 1. We 2d 
i 


0 7 charging. and d. iſchar git ag. a Phial, in 
general. 


AKE a coated jar, as DE, fig. 1 5 
Plate I, and place it upon the table 
near the prime Conductor, ſo that the knob 
of its wire, and that only, may be in con- f 
tact with it: fix the Guadrant clectrometer 
E, fig. 2, upon the prime Conductor, and 
then turn the winch cf the machine. You 
will obſerve, that as the jar is charging, the 
index of the electrometer will riſe gradual- 
ly as far as 90“, or thereabouts, and then 
reſt : when this happens, -you. may Sone. 
clude, that the jar has received its un 14 
charge. If now you take a diſcharging OS "08 
ro, and, holding it by the glaſs handle., „ 
app'y fit one of its knobs to the outſide _— 
coating of the jar, and then bring the other 
knob near the knob of the wire of the jar, i 
NW e "hs p *3j 
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or near the prime Conductor, that com- 
municates with it, you will hear a report, 
and ſee very viyid ſparks between the diſ- 
charging rod and the conducting ſubſtances, 
communicating with the ſides of the jar. 
This operation diſcharges the jar. If, in- 
ſtead of uſing the diſcharging rod, you touch 
| the outſide of the jar with one hand, and 

| bring the other hand near the wire of the 
Jar, the ſame ſpark and report will follow, 
but now you will feel a ſhock, which affects 
your wriſts, elbows, and, if ſtrong, your 

breaſt alſo x. If a number of perſons join 
hands, and the firſt of them touches the out- 
| fide of the j jar, and the laſt touches the wire 
communicating with the inſide, they will 
all fee] the ſhock, and preciſely at the ſame 
perceivuble time. This ſhock bearing no 


. reſemblance to any ſenſation otherwiſe felt, 


cannot conſequently be deſcribed ; and in 
order that a perſon may form a juſt idea of 
| I he muſt abſolutely 1 bee] it. 


If mapy perſons lay bold of a metal plate 
5 3 communicates with the. outſide of a 
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N ſhock may be given to any ben of the 
body, if that 5 3 be brought into the circuit | 
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charged jar, and all together do alſo hold a 
metal rod with which the diſcharge is made, 
they. will all feel the ſhock; which ſhews 
that the diſcharge has been made through 
ant nei at once. 

| od 23! 

The reafin of the charging of the ohial 
or jar in this experiment is, that when a 
ſuperfluous quantity of electric fluid is 
forced upon the inſide ſurface of the glaſs, 
it cauſeth an equal quantity of fluid, natu- { 
rally inherent in the glaſs;'to depart from 
the oppoſite; ſurface, in conſequence of the. 
repulſion naturala ta the particles of the © 
electric fluid, which repulſion is exerted 
even through the glaſs; ; one fide therefore 
of the-glaſs remains overcharged, and the 
other undercharged ; as ſoon, therefore, as 
they communication between the two ſides 
of the jar is com pleated, the ſuperfluous 
fluid on one fide of the glaſs flies violently 
to the ther fide; and the rapidity of its mo- 
toſh oecaſions the pack, the 1 . 2100 
i: ain f tart bird. 
If the coated jar be held by the: wire 
communicating with its inſide, and the 


duc coating be preſented. to the prime. 
n B+ 5 N 


248 ACour izr TaxeATISE 


Conductor, it wilt be charged as readily as 

in the other method, but with this differ. 
ence, that in this. caſe th outſide. will be 
poſitive and the inſide e a 

We have a 8 chat a prime 
Conductor was electrified ꝑoſitively ; but if 
the experiment be repeated when the Con- 
ductorꝭ by being connected with the rub- 
ber of the machine, is electrified negative- 
ly, the jar wilb in the ſame manner be 
charged; except:that in this caſe the fide 
that: touches the prime Conductor will 
be electrified negatively; 1 r ee 
ſide piety, Huge: din his 
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Set a W jar upon an late ſtool! 
connect its ware, or its: outſide coating with 


the prime Conductor, and turn the winch 


of the machine. Vou will then obſerve, 
that the index of the quadrant electrome- 


ter, placed upon the prime Conductor, ſoon 


— 


ta 
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riſes to go', ſeemingly Thewing that the 


jar is charged. Then remove the electric 
loo} with the; jar from the prime Conduc- 


tor, and either with a diſcharging rod, or 


with your hands, endeavour to diſcharge the 


jar, and you will find, that it is not charged; 
for no remarkable ſpark, no ſhock, nor any 
other phenomenon ms ctarged glaſs will 


Te 22 


The teaſon why in this experiment the 
:fide of the jar could acquire ho additional 


clectric fluid, and therefore the jar could 
„cattirs nd charge, is becauſe the outſide 


co21d pot at the fame time part with its 
own fluid, its communication with the 


earth being cut off by the electric ſtool. 


Bat repeat this experiment with only this 


, F , 0 * Y * .* 
& « * - + © 
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variation, that, by means of a chain or 


ctherwiſe, the outſide of the jar be made to 
communicate, with the table, and you will 
then find, that the jar will be charged; for 
in this tee the fluid, naturally inherent'in 
the outer ſurface of the jar, can readily be 
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Strictly ſpeaking, the jar in this experi- 


ment will acquire a very light charge, 
becauſe ſome of the electric fluid belong- 
ing to its. outlide will be ane to the 
ally &c. 15 


* a jar be inſulated, and one ide as it, 


inſtead of being connected with the earth, 
be connected with the inſulated ien 
whilſt the other fide communicates with 
the prime Conductor, the jar will be alſo 
charged, and perhaps in a more expeditious 
manner; for whilſt the rubber exhauſts one 


ſide, the other ſide is ſupplied by the prime 


Conductor. In this manner it is ſhown, 
that the. jar is charged with its own fluid, 
i. e. the natural electric fluid of one of its 


ſides is, by the action of the racing 


thrown. on the other! ſide. 1 
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10 make, the hy eng experiment in Y 
| clearer, and more ſatisfactory manner, 


3 place the jar upon ſtool as before, and 
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with its wire not in contact, but at about 
half an inch diſtance from the prime Con- 
ductor; hold the knob of another wire at 
ſuch a diſtance from the outſide coating of 
the jar, as the knob of the jar is from the 
prime Conductor, then let the winch of 
the machine be turned, and you will ob- 
ſerve, that whenever a ſpark comes from 
the prime Conductor to the wire of the 
jar, another ſpark paſſes from the outſide 
coating of the jar to the knob of the wire 
preſented towards it ; which ſhews, that as 
a quantity of electric fluid is entering the 
inſide of the jar, an equal quantity of it is 
leaving the outſide. In this manner the 
jar becomes charged. 3 


If inſtead of the knobbed i wire, a pointed 
one be preſented to the outſide of the j jar, 
it will appear illuminated with a ſtar; and 
if inſtead of preſenting any wire to the jar, 
a pointed wire be connected with its coat- 
ing, it will appear illuminated with a bruch 
of rays /i, e. by throwing the electric fluid 
into the air), which will 2 as _ as the. 


Jar is charging. 


* 
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If the knob of another jar be preſented 
to the dutſide coating of the inſulated: Jar 
in the above experiment, it will alfo be 
charged; for the fluid, going out of the out- 
fide coating of the firft jar, 1. e. that ſtand- 
ing upon the ſtool, wil go in the inſide of 
the other jar, and cauſe the fluid, mherent 
to the outſide of that Jar, to depart from 
its place ö | 


4 4 7 
- a. 


p * 
go! * 


t 20 Ganga IV. 
To Heep that the Charge , a Jar, or Glaſ. 
it genera!, goes. not ręſde in the Coating. 


Take a naked phial, and 107 a IF on 
the outſide Rick a piece of tin-foil, with a 
little tallo wv or "bees-wax, fo that it can 


juſt adhere to tt 16 8lafs; and for an inſide 
193 & tf 

One will — imagine. from Ar pspetmelt how 
ſcveral phials may be connecled together, ſo,that they may 
be charged all at once, with nearly the, ſame trouble as 
due is charged. It muſt, however, be obſcrved, that 
when fevers Jars are fo co mected, that the inſide of one 
communicates with tho · Outſide of another, &c. they can- 
not be charged fo high, nor ſo calilyyas: otherwil- ; j the 
difficulty increaſing near . in proportion to the number 


af 1 Jars. 


; | \ coating 
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coating uſe ſmall leaden ſhot or quick - 
ſilyver; laſtly, inſert through its neck a 
knobbed wire communicating with the ſhot 
or quickfilver.—This done, hold the phial 


thus coated by its outſide coating, and 


charge it, by preſenting its. knobbed wire 
to the prime Conductor. When it is charg- 
ed, turn it upſide down, and let its wire 
and quickfilver, or ſhet, fall in a glaſs re- 
ceiver ; then remove its outſide coating alſo. 
In this operation the phial does not loſe its 
charge, and if you examine the quickſilver 
or ſhot, you will find that it contains no 
more Electricity than any other like con- 
ducing inſulated body, which has been in 
contact with the prime Conductor, would. 
contain. Replace the outſide coating again 
upon the phial, pour the ſhot or quiclæ- 
ſilver again into it, or any other eonducting 


ſubſtance, then touch with one hand the 
outſide coating, and with the other, by 
introdueing a finger or a wire, touch the 
inſide non electric, and you will feel a 


hock; which will convince you, that the 


glaſs has loſt very little of its een by vas 


operation above-mentioned. 


* * 


— " 
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that part 


moved through it, by the leaſt rarefaction 
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The ſame experiment may be more con- 
veniently made by laying a pane of glaſs 
upon a metal plate, and covering an equal 
part of the upper ſurface with tin-foil, 
having a filk thread faſtened to one of its 
ſides, by which it may be eaſily taken off, 
when the glaſs is charged, and as eafi]y re- 
placed, when required. 


EXPERIMENT V. 


To prove that the cleric Fluid does not expel 
the Air contained in a Phaal.' 


Through a hole made in the cork that 
ſtops a coated phial, introduce a ſmall glaſs 
tube open at both ends, and of about one 
 thirtieth part of an inch in diameter; bend 
of the. tube, that is out of the 
phial, in an horizontal ſituation, and with 
bees - wax faſten the cork fo, that no air can 
get in or out of the phial, except it paſſes 
through the glaſs tube; laſtly, put a ſmall 
drop of red wine, or ink, in the horizontal 
part of the tube, ſo. that it may be eaſily 


or condenſation of the air within the phial. 


ö 
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I chis phial thus furniſhed be charged, 
by connecting the prime Conductor with 
its wire, the drop of liquor in the glaſs 
tube will not be ſtirred from its fituation ; 
which ſhews that the electric fluid, im- 
mitted into the phial, does not exclude any 
of the air that the phial contains, If the 
phial be diſcharged, the drop of liquor in 
the tube will be often puſhed a little out of 
its place, and afterwards return to its for- 
mer ſituation ; which ſhews, that on mak- 
ing the diſcharge, the air within the phial 
was a little diſplaced, or rarefied. This, 
however, is to be imputed to ſome ſpark, 
that generally happens within the cavity of 
the phial, on account that the wire is not 
in perfect contact . * inſide coat- 


ng*. 0.4 


. Having repeated this experiment with a ſmall phial, 
whoſe charging-piece (as we may call it) was a produc- 
tion of the inſide coating, (which was of one piece of 
tin-foil, ſtuck ta the glaſs with bees-wax, in conſequence 
of which no ſpark could happen within the phial) I _ 
found that the drop of liquor in the glaſs tube was not = 
' flirred, either in charging or diſcharging the phial. Lon 1 
OTE TOR = BO | Fs ! 
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EXPERIMENT VI. 


The C ourſe of the electric F Juid in the Ds. 
charge rendered vifible. l ch the Star and 
Tail. | 


When a jar is charged, take a diſcharg- 


ing rod having its. ends pointed, 7. e. the 
diſcharging rod repreſented in fig. 10. 
Plate I. without its knobs, and keep it as 
repreſented, fig. 11. that is, in ſuch a ſitu- 


ation, that one of its points C may be at 
about an inch diſtance from the knob A, 


and the other point B at an equal diſtanc: 


from the outſide coating of the jar ; by 
theſe means the jar will be diſcharged 


filently ; and if its inſide be electrified po- 


ſitively, you will ſee, that the point C of 
the diſcharging rod is illuminated with a 
ftar, and the point B with a pencil; be- 


cauſe, in this caſe, the electric fluid, going 


from the inſide- to the outſide of the jar, 


enters the point C, and iſſues from the 
point B. But when the jar is electriſied ne- 
gare on the * and * poſi- 


5 | tive 


a — — 
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tive on the outſide, then the pencil of rays 
will appear upon the point C, and the ſtar 
upon the point B; for in this caſe the elec- 
tric fluid paſſes from the outſide to the in- 
ſide of the jar. 


N. B. This experiment, as well as any 
other, in which the electric light is to be 
obſerved, requires to be made in the dark. * 


ExPERIMENT VII. 


The Courſe of the elefric Fluid in the Dif- 
charge ſbeum by the Flame of a Max- 
| 1 450 | 


| Remove the circular piece of Wood E 
from the univerſal diſcharger, repreſented 
fig. 5. Plate I. Fix the wires DB, DC, | 
ſo that their knobs DD may be about 'two -. - 
inches diſtant from one another ; and upon 
the ſocket F fix a piece of wax - taper light- 
ed, ſo that its flame may be juſt in the 
middle between the knobs DD. Having 
diſpoſed the apparatus in this manner, if 
you connect, by means of a chain or other- 
ho; * outſide of a charged Jar: with Lr. 
RP | 


— 
. — E rm 
r ee — 


* 


- 
9 N 


on 
Ly , a _ 
S 8 yu * y 
— —ę—-— crete X (2. „„ ] n . 


* 
2 / 


ow... 
- 


238 AComtieTE TREATISE 
of the wires C, and bring the knob of the 

jar to the other wire C, you will obſerve, 
that on making the diſcharge, which muſt 
paſs between the knobs DD, the flame of 
the wax-taper is always driven in the di- 
rection of the electric fluid; that is, it will 
be blown upon the / knob of that wire, 
which communicates with that ſide of the 
jar which is negatively electrified. 


In this experiment, the jar muſt have an 
exceeding ſmall charge, juſt ſufficient to paſs 
through the interval in the circuit ; which 
experience will preſently determine; other- 
wiſe the experiment will-not ſucceed, or be 
| perhaps rendered e * 


Ifit be aſked, Why this experiment does not 'fuc- 
ceed with a great exploſion as well as with à very ſmall 
one! the anſwer is, that when a jar highly charged, i 
brought near one of the wires of the univerſal diſ- 
charger, it creates. an atmoſphere about the knob. of the 
ſaid wire, which atmoſphere diſturbs the flame of the 
wax taper, before the actual diſcharge: beſides, the 

electric fluid in a great exploſion, by its: elaſtie nature, 
paſſes through the flame of the wax · taper too ſwiftl 
to communicate to it any viſible motion; in the ſame 
.manner as a bullet, diſcharged from" a piſtol againſt an 
open door, makes à hole through the door without 
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Exr ERIMENT VIII. 


7 be Courſe of the ele@ric F luid in the Dif 
charge, rendered conſpicuoys by the Motion 
communicated to @ Pith Ball. 


Bend a a card; length-ways, over a round 
ruler, fo as to form a channel, or ſemicir- 
cular groove *: lay this card upon the Circu- 
lar board E of the univerſal diſcharger, re- 
preſented fig. 5. of Plate I. and in the 
middle of it put a pith-ball of about half 


about halfor three quarters of an inch from 
the pith-ball, lay the two, braſs knobs DD. 
The card being perfectly dry, and rather 


hot, if you connect, by means of 2 chain or 


otherwiſe, the outſide of a charged jar with, 
WIT nw and bring the knob of 


C Inſtead of the eat piecs df baked wood may be 


cut in that ſhape, and painted over with lamp-black 


and 6il; which will anſwer better than the card, it 


2 


moiſture, - 


C 


an inch diameter; then at equal diſtances, 
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the jar to the other wire C, you will ob- 
ſerve, that on making the diſcharge, which 
muſt paſs between the knobs D D, and 
over the card, &c. the pith-ball is always 
driven in the direction of the electric fluid ; 
. e. it is puſhed towards that knob which 
communicates with the negative fide of the 
Jar. 


- It muſt be obſerved, that in this experi- 
ment the charge of the jar muſt be juſt ſut- 
ficient to paſs through the interval in the 
circuit ; the card, or piece of baked wood, 
"muſt be very dry and clean; and, in ſhort, 
the diſpoſition of the apparatus, and the 
performance of this curious experiment, 
require a degree of nicety that can only be 
obtained by practice. Without great pre- 
caution, it ſometimes fails; but when the 
operator has once got ĩt to ſucceed, and fol- 
lows exactly the fame method of operating, 
he may be ſure that the event of the experi- 
ment will be CORY: as above deſcribes, 


Ex- 
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ExPERIMENT, IX, 
The Leyden Vacuum. 


Fig. 8 and g. of Plate I. repreſent a ſmall 
phial coated on the outfide about three 
inches up the ſides with tin-foil ; at the | 
top of the neck of this phial, a braſs cap is — 
cemented, having a hole with a valve, and | 
from the cap a wire proceeds a few inches 
within the phial, terminating in a blunt 
point. When this phial is exhauſted of air, | 
a braſs ball is ſcrewed upon the braſs Cap, | 
ſo as to defend the valve, and prevent any air 
from getting into the exhauſted glaſs*. This | 
phial exhibits clearly the direction of the 
electric fluid, both in charging and diſcharg- 
ing ; for if it be held by its bottom, and its : 
braſs knob be preſented tothe prime Conduc- _ ; 
tor poſitively electriſied, you will ſee that the 


* The infide of this phial requires no coating, be- 3 
cauſe, as the electric fluid pervades vacuum, it can paſs . 
freely from the wire to the furface of the exhauſted 

1 A 2 


8 3 electric = 
| | 
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electric flu id cauſeth the pencil of rays to 
proceed from the wire within the phial, as 
repreſented fig. 9. and when it is diſcharged, 
a ſtar will appear in the place of the pencil, 
as repreſented in fig. 8. Butif the phial 
be held by the braſs cap, and its bottom be 
touched with the prime Conductor, then 
the Point of the wire, on its inſide will ap- 
py pear illuminated with a ſtar when charging, 
and with a pencil when diſcharging. If it 
be preſented to a prime Conductor electri- 
fied negatively, all theſe appearances, both 
in charging and diſcharging, wil be re- 
verfed. 


This experiment of F Vacuum, 
together with the. two preceding ones, 
namely the ſeventh and eighth of this 
chapter, are inventions of the late Mr. 
HzxIx. | 


CR CEE. SH 
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'EXPERIMENT N, 


To prerce a Card, and other Subſtances, with 
the electric Exploſion, 


Take a card, a quire of paper, or the 
cover of a book, and keep it cloſe to the 


_ outſide coating of a charged jar; put one 


knob of the diſcharging rod upon the card, 
quire of Paper, &c. ſo that between the 
knob and coating of the jar, the thickneſs 
of that card, or quire of paper, only is in- 
terpoſed; laſtly, by bringing the other 
knob of the diſcharging rod near the knob 
of the jar, make the diſcharge ; and the 
electric matter ruſhing through the circuit, 


from the poſitive to the negative ſurface of 


the jar, will pierce a hole (or perhaps ſeve- 
ral) quite through the card, or quire of 
paper *, This hole has a or raiſed on 


The hole or holes, are larger or ſmaller, according 
as the card, &c. is more damp or more dry, It is re- 
markable; that if the noſtrils are preſented to it, they 
will be affected with a ſulphureous, or rather a phoſ- 
phoreal ſmell, jul like that produced by an * 
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each fide, except the card, &c. be preſſed 


hard between the diſcharging rod and the 
Jar; ; which ſhews that the hole is not made 
in the direction of the paſſage of the fluid, 


but in every direction from the center of the 


reſiſting body. 


If this experiment be made with two 
cards inſtead of one, which however muſt 


be kept very little diſtant from one ano- 


ther *, each of the cards, after the explo- 
ſion, will be found pierced with one or 
more holes, and each hole will have burs 


on both ſurfaces of each card. 


If, inſtead of paper, a very thin plate of 
glaſs, roſin, ſcaling-wax, or the like, be in- 
terpoſed between the knob of the diſcharg- 
ing rod, and the outſide coating of the Jar, 


on making the diſcharge, this will be An 


in ſeveral pieces. 


Small inſects may alſo be Lilled 3 in this 


manner; they may be held between the 


WoL. Thu ny bs eaſily ay bending one of the 


anrfide 


15 cards a little, 
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outſide coating of the jar, and the knob of 
the diſcharging rod, like the above- men- 
tioned card; and a ſhock of a common phial 
ſent through them, will inſtantly deprive 
them of life, if they are pretty ſmall ; but 
if larger, they will be affected in ſuch a 
manner, as to appear quite dead on fi:{t re- 
cejving the ſtroke, but will, after ſome 


time, recover; this, however, depends on - 


the quantity of the charge ſent through 
them. Ms 


If a ſhock is fent through a lump of 
white ſugar, ſtrong enough to break the 
ſugar, the ſhock will illuminate every piece 

of it, ſo as to afford a beautiful experiment 
in the dark. The ſugar will give light for 
about a minute afterwards. 


| IR XXI. | 
To ge the Effet? of the Shbck ſent over the 
© Surface of a Card or other Subſtances. 


Pat the extremities. of two wires upon 


the ſurface of a card, or other body of an 


electric nature, ſo that they may be in 


One 
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one direction, and about one inch diſtance 
from one another; then, by connecting one 
of the wires with the outſide of a charged 
jar, and the other wire with the knob of the 
jar, the ſhock will be made to paſs over the 
card or other 1 


If the us be mide very dry, the lucid 
track between the wires will be viſible upon 
the card for a conſiderable time after the 
exploſion. If a piece of common writing- 
paper be uſed inſtead of the card, it will 
be torn by the 8 into n * 
bits. 


I, inſtead of we card, the exploſion i 
ſent over the ſurface of a piece of glaſs, 
this will be marked with an indelible track, 
which generally reaches from the extre- 
mity of one of the wires to the extremity 
of the other. In this manner the piece of 
glaſs i is very ſeldom broken by the explo- 
ſion. But Mr. 'HENLY. has diſcovered a 
very remarkable method of increaſing the 
effect of the exploſion upon the glaſs; 
vhich is by preſſing with weights that part 
of the . which lies between the two 


wir BY 
be 4 . 


a board, placed on the piece of ivory; that, being ſhook 
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wires, (i. e. that part, over which the ſhock 
is to paſs). He puts firſt a thick piece of 
ivory upon the glaſs, and places upon that 
ivory a weight at pleaſure, from one quarter 
of an ounce to fix pounds: The glaſs in 
this manner 1s generally broken by the ex- 
ploſion into innumerable fragments, and 
ſome of it is abſolutely reduced into an im- 
palpable powder. If the glaſs is very thick, 
and reſiſts the force of the exploſion, ſo as 
not to be broken by it, it will .be found 
marked with the moſt lively priſmatic co- 


' lors, which are occaſioned by very thin la- 


minæ of the glaſs, in part ſeparated from it 
by the ſhock. The weight laid upon the 
glaſs is always ſhook by the exploſion, and 
ſometimes it is thrown quite off from the 
ivory x. This experiment may be moſt 
conveniently made with the univerſal diſ- 


charger. Fig. 5. of Plate I. 


= If fihall repreſentations of houſes, Neo. be lad 4pen 


e eee e natural idea of an 


Exrs- 
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ExPERIMEN T XII. 


7 o ſhew the Direction of the electric Fluid in 
the Diſcharge, by cauſing the Shock to ga 
over the Surface of a Card. | 


Diſpoſe the apparatus in the- manner 
deſcribed in the preceding experiment, but 
with this difference, that inſtead of laying 
the extremities of both wires upon the 
ſame ſide of the card, one of them be placed 
under the card; then ſend a ſhock through 
the ſaid wires, as in the preceding experi- 
ment, and you will obſerve, that the electric 
fluid will run over that ſurface of the card, 
upon which lies the extremity of that wire, 
which is connected with the poſitive ſide of 
the jar; and in order to paſs to thę extre- 
mity of the other wire, it will break a hole 
through the card juſt over the extremity of 
that wire, which is connected with the ne- 
| ove! fide of the 3 Jars 254.518 OL 


This excellent exits; which f hows 
the direction of the electric fluid in the diſ- 


charge of a jar, is a diſcovery of Mr, LuL- 
LIN, of Geneva, 
N. B. 


( 


en ELECTRICITY. 269 


N. B. With very large jats, this experi- 
ment has been obſerved to pierce ſeveral 


holes, and in ſuch a manner as to render the 


reſult not ſatisfactory. 


EXPERIMENT XIII. 


To ſwell the Clay, and break ſmall Tubes with 
the rie Explgſion. 


Roll up a piece of ſoft 1 clay 
in a ſmall cylinder CD, fig. 4. Plate II. 
and inſert in it two wires A, B, ſo that their 
ends within the clay may be about a fifth 
part of an inch from one another. If a 
ſhock be ſent through this clay, by con- 


necting one of the wires, A or B, with the 


outſide of a charged jar, and the other with 
the inſide, it will be inflated by the ſhock, 
i. e. by the ſpark, that happens between the 
two wires, and after the exploſion will ap- 


pear as repreſented fig. 5. If the ſhock 
ſent through it is too ſtrong, and the clay 


not very moiſt, it will be broken by the ex- 


ploſion, and its fra Rory: ſcattered i in every 
direction. 


1 
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To make this experiment with a little 
variation, take a piece of the tube of a to- 
bacco- pipe, about one inch long, and fill 
its bore with moiſt clay, then inſert in it 
two wires, as in the above rolled clay, and 
ſend a ſhock through it. This tube will 
not fail to burſt by the force of the explo- 


ſion, and its fragments will be ſcattered 


about to a great diſtance. > 


If, inſtead of clay, the above-mentioned 


tube of the tobacco- pipe, or a glaſs tube, 
(which will anſwer as well) be filled with 
any other ſubſtance, either ele&ric or non- 
electric, inferior to metal, on making the 
diſcharge, it will be broken i in pieces with 
nearly the ſame force. 


This experiment i is the invention of Mr, 
| ns F. R. 8. 


EXP ERIAENT XIV. 


: To how the Courſe of the cheBiric Fluid by 
e Diſcbarge. N 


Take a coated phial of a ſmall five and 


| i the mked part of It, 2 Z e. from its out- 
tide 


HO =O MM. 


on EL2CTRICITY., 274 
fide coating to the cork, is very dry, 
breathe upon it once or twice, ſo as to ren- 
der it lightly damp: then holding the 
phial by its outſide coating, preſent its 
knob to the prime Conductor, while the 
machine is in action, and you will ſee, that 
after the phial has received a ſmall charge, 
a beautiful bruſh of rays will proceed from 
the cork, which, after going a little way 
into the air, turns its courſe towards the 
outſide coating of the phial. If the phial, 
inſtead of the prime Conductor, be pre- 
ſented to the inſulated rubber, then the 
bruſh, inſtead of proceeding from the cork, 
will iſſue from the outſide coating, and di- 
rect its courſe towards the cork or wire of 
the phial; ſhowing beyond a doubt the 
truth of the hypotheſis of a ſingle electric 
FVV 


? 


This experiment, which is of Mr. Hzx- 
Iv, requires 4 nicety of operation, with- 
out which it will not ſucceed as above de- 
ſcribed. - The quantity of moiſture upon 
the phial ; and the quantity of Electricity 
communicated 1 the machiae, er be of 


oq 
= 2. ( - Td. 4 * 
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à degree, which _—_ but ptactice can 
determine, 


EXPERIMENT XV, 
Jo nabe the elefiric Spark vifible in Water, 


Fill a glaſs tube, 'of about half an inch 
diameter, and fix inches long, with water, 
and to each extremity of the tube adapt 
a cork, which may confine the water ; 
through each cork inſert a blunt wire, fo 
that the extremities of the wires within the 
tube may be very near one another; laſtly, 
connect one of theſe wires with the coating 
of a ſmall charged phial, and touch the 
other wire with the knob of it; by which 
means the ſhock will paſs through the 
wires, and cauſe a vivid ſpark to appear be- 
tween their extremities within the tube. 
In performing this experiment care muſt 
be taken, that the charge be rata 
weak, en es the tube will burſt. 
C, fig! 14. Plate II. eee a com- 
5 mon drinking-glaſs almoſt full-of water. 
We”. A are two knobbed wires ſo bent, that 


0 | S 


to 
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their knobs may be within a little diſtance | [ 
of one another in the water. If one of 
theſe wires be connected with the outſide 
coating of a pretty large jar, and the other 
wire be touched with the knob of it; the 
exploſion which muſt paſs through the 
water from the knob of one of the wires 
to that of the other, will diſperſe the water, 
and break the glaſs with a ſurpriſing vio- 
lence. This experiment 1s very dangerous 


— 
\ — : — 2 8 a - — _ 3 828 
0 4 ” 
— _— "I * Ge - N OY 2 
8— ———— Pt — —-—t—- — 
2 1 8 — 2 — K 2 8 is — — 
| —_— — — 1 
- < ”P + - — - — 7 — 
— N — — 
— — 


if not conducted with great caucion. 4 

F. BECCARIA conſtructed a ſmall mor- | 15 
tar, into which a drop of water was put, 1188 
between the extremities of two wires ll | 


which went through the fides of the mor- 
tar, and a wooden. ball was applied over the 

drop of water; then a charged j jar being 
diſcharged through the wires of the mor- | 
tar, and conſequently through the drop of - 
water, rarefied the latter, and drove the ball | 
out with conſiderable force. Mr. Lor - 

LIN' produced a greater effect by making 

the diſcharge through oil inſtead of water, 
Diiſertatis P byfica, P» 26. 
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ExrERIM ENT XVI, 


| 7 0 » prov that the electric Spark diſplaces and 
| ' rarefies the Air. 


Fig. 3- Plate II. renreſerit an inſtru. 
ment, which the inventor, Mr. KINNEI- 
SLEY, calls the electrical Air Thermometer, 
it being very uſeful to obſerve the effects of 
the electric exploſion upon air. The body 
of this thermometer | conſiſts of a glaſs 
tube AB, about ten inches long, and nearly 
two inches diameter, and cloſed air-tight 
at both ends by two. braſs caps. Through 
2 a hole in the upper Cap, a ſmall tube HA, 
open at both ends, is introduced in ſome 
Water at the 8 B of the large tube. 
Through the middle of each of the braſs 
caps, a wire FG, EL, is introduced, having 
à braſs knob.within the glaſs tube, and by 
ſliding through the caps, they may be ſet 
at any diſtance from one another. This 
inſtrument is, by a braſs ring E, faſtened 

to the pillar of the wooden ſtand CD, that 
5 "NO it. 8 the air within the 
. ; LEO tube 


ER 2 
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tube AB is rarefied, it will preſs upon the 
water at the bottom of the tube, which 
will conſequently riſe in the cavity of the 
ſmall tube; and as this water riſes higher or 

lower, ſo it ſhows 'the greater or leſs rare» 
faction of the air within the tube AB, 
which has no communication with the ex- 
ternal air. 


If the water, when this inſtrument is to 
be uſed, is all at the bottom of the large 
tube, (i. e. none of it is in the cavity of the 
ſmall tube) it will be proper to blow with 
the mouth into the ſmall tube, and thus 
cauſe the water to. riſe a little in it; 
where, for better regulation, « . may 
be fixed. | 


"Rang the knobs GI of the wares IE, 
FG, into contact with one another, then 
connect the ring E or F, with one fide of 
a charged jar, aad the other ring with the 
other ſide, by which operation a ſhock will 
be made to paſs through the wires F G, 
IE, 7. e. between the knobs EI. In 
this caſe you will obſerve, that the water 
in i is not at all moved from 


2 by the 
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the mark ; which ſhows, that the paſſage of 
the electric fluid through Conductors ſuffi- 
ciently large, occaſions no rarefaction, nor 
diſplaces the air about them. | 


Put the knobs G I, a little diſtant from 
one another, and ſend a ſhock through 
them as before, and you will ſee that the 
ſpark between the two knobs, not only diſ- 
places, but rarefies confiderably the air; 
for the water will, be ſuddenly puſhed al- 
moſt to the top of the ſmall tube, and im- 
mediately it will ſubſide a little, as for 
inſtance as far as H; which is occafioned 
by the ſudden diſplacing and replacing of 


the air about the place, where the ſpark 


appeared within the tube AB. After that 
the water has ſubſided ſuddenly from the 
firſt riſing, it will then gradually and flow- 
ly come down to the mark at which it 
ſtood before the exploſion; which is the 
effect of the air that was -rarefied, and 
which gradually returns to its former tem- 


rar a 2 | 
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If this experiment be ande! in a room, 
W the degree of heat is variable, then 
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proper allowance muſt be made for this 
circumſtanee, in eſtimating the event of the 
experiment; for the electrical air thermo- 
meter is affected by heat or cold in gene- 
ral, as well as by that cauſed by an electric 
ſpar k. 


EXPERIMENT XVIL 
' To fire Gun-powder. 


Make a ſmall cartridge of paper, and fill 
it with gun-powder, or elſe fill the tube of 
a quill with it; inſert two wires, one at each 
extremity, ſo that their ends within the 
quill, or cartridge, may be about one-fifth 
of an inch from one another ; this done, 
ſend the charge of a phial through the 
wires, and the ſpark between their extremi- 
ties, that are within the cartridge or quill, 
will et fire to the gun-powder. . If the gun- 
powder be mixed with ſteel filings, it will 
take fire more readily, and with a very ſmall 


\ 
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ExPERIMEN T XVII 
To light a Candi by. the D. iſcharge f a Jar. 


Take a wire of the ſize of a common 
knitting-needle, and by means of a ſmall 
flexible wire or a chain, let one end of it 
communicate with the outſide of a jar, that 
at leaſt contains about ten inches of coated 
ſurface, To the other .end of the thick 
wire ſome cotton muſt be twiſted, but very 
| looſely, fo as to form a head round, and to 
conceal the extremity of the wire entirely. 
This head of cotton muſt be rolled in pow- 
der of lycopodium, or, which anſwers bet- 
ter, in powder of roſin; by which means a 
good deal of the powder will ſtick to the 
cotton: — this done, the jar is charged, and 
then the head of cotton, &c. is brought to- 
wards its knob rather quickly, fo as to cauſe 
the jar to diſcharge through the cotton, by 
which means the cotton will be inſtantly 
ſet on fire, and will laſt long enough to light 
a candle thereby.— This is a very pleaſing 
experiment, contrived by Dr. un. 
OOH. EEE, 
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ExXPERIMENT XIX. 


To firike Metals into Glaſs. 


Take two ſlips o common window-plafo 
about three inches long, and half an inch 


wide; put a ſmall ſlip of gold, filver, or braſs 


leaf, between them, and tie them together, 
or elſe preſs them together between the 
boards of the preſs H, belonging to the 
univerſal diſcharger, fig. 5. Plate I. leaving 
a little of the metallic leaf out of the glaſſes 
at each end; then ſend a ſhock through this 
metallic leaf, and the force of the exploſion 
will drive part of the metal into ſo cloſe a 
contact with the glaſs, that it cannot be 


wiped off, or even be affected by the com- 
mon. menſtrua, which otherwiſe would diſ- 


lolve f it. 


In this experiment the Zaſſes are often 
ſhattered to pieces; but whether they are 


broken or not, the indelible metallic tinge 


will always be found in ſeveral places, and 
ſometimes through the whole length of ud 
| 1 | 
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EXPERIMENT XX. 
To flain the Paper. or Glaſs. 
Lay a Chain, which forms a par of the 
0 


circuit between the two ſides of a charged 
jar, upon a ſheet of white paper, and if a 
ſhock be ſent throu, 2h it, the paper will be 
found ſtained with a blackiſh tinge at every 
jjuncture of the links. If the charge be very 
great, the paper, inſtead of being ſtained 
with ſpots, is burnt quite through. If the 
chain be laid upon a pane of glaſs, inſtead 
of paper, the glaſs will often be found ſtained 
with ſpots i in ſeveral places, but (as might 


be expected) not ſo deep as the paper. 


If this experiment be made in the dark, 
a 121 will be ſeen at every juncture of the 
links, from which place a kind of radiation 
alſo proceeds; and if the links are ſmall, 
and the ſhock pretty ſtrong, the chain will 
appear illuminated like a line of fire; which 
ſhows that the electric fluid meets with 
ſome reſiſtance in paſſing from one link of 


8 che chain to another, 


I. 
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ExPERIMENT XXI. 
The lateral Exploſicn. | 


If a jar be diſcharged with a diſcharging 
rod that has no clectric handle, the hand 
that holds it, in making the diſcharge, 
feels ſome kind of ſhock, eſpecially when 
the charge is conſiderable. In other 
words: A perſon, or any conducting ſub- 
ſtance, that is connected with one fide of a 
jar, but forms no part of the circuit, will 
feel a kind of ſhock, i. e. ſome effect of the 
diſcharge. This may be rendered viſible 
in. the following manner, Connect with 
the outfide of a charged jar a piece of 
chain; then diſcharge the jar through 
another circuit, as for inſtance, with a diſ- 
charging rod in the common way, and the 
chain that communicates with the outſide 
of the jar; and which makes no part of the 
circuit, will appear lucid in the dark, z.e, 1 
ſparks will appear between the links; 1 
which ſhe ws that the electric fluid natural 15 
to that chain, muſt by ſome means have 


* 
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been diſturbed. This chain will alſo ap- 
pear luminous, when it is not in contact with 
the outſide of the jar, but only very near 
it; and on making the diſcharge, a ſpark 
will be ſeen between the jar and the end of 
the chain near it. This electrical appear- 
ance out of the circuit of a diſcharging jar, 
is that which we call the lateral Explgion: 
and to make it appear in the moſt conſpi- 
cuous manner, obſerve the following me- 
thod, which is of Dr. PRIEsTLEY, 


When a jar is charged, and ſtands upon 
the table as uſual, inſulate a thick metallic 
rod, and place it ſo that one of its ends may 
he contiguous to the ouſide coating of the 
jar; and within about half an inch of its 
other end, place a body of about fix or (even 
feet in length, and a few inches in breadth; 
then put'a chain upon the table, ſo that one 
of its ends may be about one inch and a 
half diſtant from the coating of the jar; to 
the other end of the chain apply one knob 
of the diſcharging rod, and bring the other 
knob to the wire of the Jar in order to make 
the exploſion. On making the diſcharge 
In this Jeet, a ſtrong ſpark will be ſcen 

between 


om ELECTRICITY, 283 
between the inſulated rod, which commu- 
nicates with the coating of the jar, and the 
body near its extremity, which ſpark does 
not alter the ſtate of that body in reſpect to 
Electricity; hence it is imagined, that this 
lateral ſpark flies from the coating of the 
jar, and returns to it at the ſame inſtant, 
allowing no perceptible ſpace of time, in 
which an ele&rometer can be affected. 
Whether this lateral exploſion is received 
on flat and ſmooth ſurfaces, or upon ſharp 
points, the ſpark is always equally long 
and vivid. 


＋ 


* 


The cauſe of this phenomenon ſeems to 
be the interruption in the circuit, made by 
introducing bad Conductors into it ; for, 
as this interruption. is greater or leſs, ſo 
the lateral ex ploſion is more ot kſs oon. 
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Experiments with other charged El&rice. 


HAT the experiments -made with 
L other charged electrics are fimilar 
to thoſe made with charged glaſs, is very 
evident; ſince it has been obſerved in the 
Firſt Part of this work, and alſo in the ex- 
periments already deſcribed, that the pro- 
perty of being charged, of exploding, &c. is 
not inherent in glaſs, as glaſs, but, as being 
impervious to the electric fluid; and in 
conſequence, it muſt b» common to all 
ſuch ſubſtances, which, like glaſs, are im- 
pervious to that fluid: therefore, under 
the title of experiments with other elec- 
trics, I mean to deſcribe experiments, not 
of a different nature from the above- men- 
tioned, but only the manner of coating 
and uſing other electrics, which are not 
ſo manageable as glaſs, but at the fame 
time, have ſome peculiar advantages. 


Theſe methods I ſhall reduce to three, i. e. 


| ficſt, * of making the experiment of 


n 
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charging a plate of air; ſecondly, the me- 
thod of coating reſinous ſubſtances; and 
laſtly, a method of trying other electrics, 
chat are in a fluid ſtate. 


EXPERIMENT I. 
To charge a Plate of Air. 


Take two ſmooth circular boards, quite 
plain, and each about three or four feet 
in diameter; coat one fide of each with 
tin-foil, which ſhould be paſted down, 
burniſhed, and turned over the edge of the 
board. Theſe boards muſt be both inſu- 
hated, parallel to one another, in an hori- 
zontal poſition ; they muſt be turned with 
their coated ſides towards each other, and 
ſhould be placed in ſuch a manner as to be 
eaſily moved towards, or from each other ; 
to Fi which, it will be proper to fix to one 
of the boards a ſtrong ſupporter, of glaſs 
or baked wood, and to ſuſpend the other 
by filk firings from the cieling of the 
room; from which, by a proper pulley, it 
may be lowered or raiſcd, ſo as to be at any 
required diſtance from the lower board, 
which may be placed upon a table. 
3 5 Wee When 
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When theſe boards are placed in the 
manner above deſcribed, and at about one 
inch diſtance from one another, they may 
be uſed exactly as the two coatings of 2 
pane of glaſs. If one of the boards be con- 
nected with the electrified prime Conduc- 
tor, and the other be. left inſulated; they 


will receive no charge, agreeable to the ſe- 


cond experiment of the preceding chapter; 
and if after ſome time you touch them, you 
will receive only a ſpark from the upper 
board, in conſequence of its being con- 
nected with the electriſied prime Conduc- 
tor. If, whilſt one of the boards is receiv- 
ing Electricity, the other communicates 
with the earth, then the plate of air be- 
tween them will be charged, like a coated 
Plate of glaſs; for that board which com- 
municates with the earth will acquire an 


Electricity contrary to that of the other 


board; and if you touch them, 7. e. make a 
communication between them, they will 
explode, give the en. &c. fimilar to a 
W jar. 


* ka 


"In this experiment it cannot be expoſed, 
| that ſuch an Ls and vi ſuch 4 
$ | force, 
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force, will be produced, as by an equal fur- 


face of coated glaſs ; for here the coatings - 


cannot be brought ſo near one another as to 


render them capable of a high charge, be- 


cauſe the plate of air, being much leſs com- 
pact than glaſs, may be eaſily broken by the 
force of the charge, i. e. it may eaſily diſ- 
charge itſelf, Notwithſtanding, however, 
that a plate of air is not capable of receiv- 
ing a very high charge, yet this. experiment 
has a great advantage, which is, that here 
we may ſee what paſſes between the two 
coatings, either in charging or diſcharging 
the plate of air; and we may introduce ſe- 
veral things into the . ſubſtance of this 


markable- appearances. By this experi- 
ment the true ſtate of the earth, when 


covered by eleftrified clouds, may be re- 


preſented exceedingly well; and ſeveral 
meteors, that happen in that ſtate, and 

which are thought to be effects of Elec- 
tricity, may be imitated ; ſuch as water- 
ſpouts and whirlwinds, beſides the well- 
known electrical Pane, thunder and 


1 ee 


* 


coated electric, which produce ſeveral re- 
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In order to repreſent a water-ſpout, as it 
is often obſerved at ſea, place the two 
boards at about two inches diſtance from 
one another ; put a large drop of water 
about the middle of the loweſt of them, 
and fix à metallic ball, or any other piece of 
metal that is ſomewhat ſpherical *, to the 
upper board, juſt oppoſite to, and at about 
half aft inch diſtance from the ſurface of the 
water. If in this ſituation the upper board 
be elerified, whilſt the lower communi- 
cates with the earth, the water, which re- 
preſents the ſea, will be attracted by the 
metallic ball, which repreſents a cloud, 
and riſing nearly in a conical body, will af- 
ford a pretty good repreſentation of the 
water - ſpout + 
The 
* The metallic covering of ſome kind of NPE ER 


anſwers exceedingly well, and map be paſted x on nd tin- 
foil coating of the board. 2 25 


| + The knob of a charged bottle, being brought near 
tte water in a metal plage, or common earthen · ware 
aucer, 'ſhews this experiment in a ſimple and beauti- 


ful manner; If a large drop of water be placed upon 


the knob of an inſulated charged bottle, and the knob 
bol another bottle, charged with the. contrary Electri- 
| 2. be 3 the 1 of water, it will be 
. | * 
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The appearance of a whirlwind is but 
ſeldom, and by chance to be obſerved, 
The bran between the two plates, F, P, fig. 
2. Plate I, is ſometimes whirled like the 
duſt in a whirlwind ; but there is no certain 
rule, that I know, for * this phe- 
nomenon. 

3 to ſucceed in this experiment, 
Mr.:BzcKeT directs to place the boards 
above · mentioned about four or five inches 
aſunder, and to put ſome bran, and very 
ſmall bits of paper, about the center of the 
lower board. If in this fituation the up- 
per board be connected with the electrified 
prime Conductor, and the lower one be 
either connected with the ground or with 
the rubber of the machine, the bran, and 
bits of paper, will be attracted and repelled, 
alternately, by the boards. But (fays 
Mr. BxcxeT *) the moſt ſurpriſing ap- 

* pearance in this experiment, and what 
6 gives it it the moſt exact reſemblance ofa a 


”— 


ſquirted axay in a curious manner; particularly if _:. 
- ® In his Efſay on Electricity, p. 14ꝶ4pd 
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„ whirlwind, is that ſometimes, when the 
Electricity is very ſtrong, a quantity of 
the paper and bran will accumulate in 
one place, forming a kind of column 
<« between the boards, and fuddenly ac- 
«« quire a ſwift horizontal motion, moving 
« like a whirling pillar to the edge of the 
« boards, and from thence fly off, and be 
« ſcattered about the room to a conſider- 
« able diſtance. I own I am entirely at a 
«* loſs to account for this extraordinary ap- 
<« pearance I call it extraordinary, be- 
« cauſe i it but ſeldom occurs, and ſeems to 
depend either on a certain degree of at- 
wn traction, quantity of the bran, or diſ- 
e tance between the boards; and J could 
<« ſeldom get it to ſucceed 1 l but by 
40 3 | 


\ 


The phenomena mee e Let 


ning are exhibited at the ſame time by a 


ſpontaneous diſcharge of the plate of air; 
which may be eaſily produced by ſetting 
the boards at about an inch diſtance from 
$ ea Aher, ad OR! them Rronghy- 
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3 8 
EXPERIMENT IT. 
To coat refinous Bleerice, 


The beſt WET to coat ſuch eleqrics as 
4 ſealing-wax, &e. that can eaſily be 


melted, is firſt to put a circular piece of 


tin- foil, about two inches leſs in diameter 
than the plate you intend to make, upon a 

marble table; then, to pour over it the 
electric juſt melted. This may be _ 
and flattened by preſſing it with a pane of 
glaſs, or any thing that is even and ſmooth ; 
afterwards, another piece of tin-foil, equal 
to the former, is to be ſtuck upon the elec- 
trie, which may be done by preſſing it gently 
with a hot iron; and then the plate, which, 
when cold, may be eaſily 17 75 from the 


unn. will be fit for uſe, _ 
1 EXPERIMENT = 
To inſulate Aud Elan. 


e flat at the 
2 and ſtick within it a piece 5 tin 
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foil about an inch ſhorter than the flat part 
of the diſh all round, and through a ſmall 
hole, made in the bottom of the diſh, intro- 
duce a ſlender wire, which muſt. communi- 
cate with the tin-foil ; then pour into the 
diſh ſome melted tallow, or other electric 
ſubſtances that you gefire to try ; laſtly, let 
a round braſs plate*, equal to the tinfoil 
ſtuck in the diſh, and either proceeding from 
a glaſs arm or from the prime Conductor, 
juſt touch the ſurface of the electric in the 
diſh, and let it ſtand parallel, and oppoſite 
to the tin-foil ſtuck in its bottom. In this 
manner the plate of liquid electric is coated, 
and may 0 cafily ſubjected to experiments. 


Plates of other conſiſtent clerics, that 
cannot eaſily be melted, may be coated in 
the fame manner as a plate of glaſs; and 
ſome of them will be found to anſwer as 
well, | If not better than glaſs. 


* The braſs plate: F. gc 2. of Fh L. may be very 
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CHAT. K. 


Experiments on the Influence of Pajnts, and 
the Uſefulneſs of pointed metallic Conduc- 
tors, to defend Buildings fros tbe Effetts af. 
Ligbining. 


24 reader, i in the courſe of this work, 

"muſt have obſerved in ſeveral of the 
experiments already deſcribed, the remark- 
able property that points have, both of- 
throwing off and receiving /ently the elec- 
tric fluid; but in this chapter I ſhall de- 
ſcribe ſome more curious experiments of this 
kind, by which the influence of points, in 
reſpect to Electricity, may be better under- 

ſtood, and which may, in a more particular 
manner, demonitrate the utility of metallic 
Conductors to houſes, or piles of building, 
in order to preſerve them from the damage 
often. occafioned by a ſtroke of lightning ; 
which is one of the greateſt benefits that 
mankind 3 from the ſcience of | 
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Rai hint J. 


To diſcharge a Jar filently. 

When a large jar is fully charged, which 
would give a terrible ſhock, put one of your 
hands in contact with its outſide coating; 
with the other hold a ſharp-pointed needle, 
and, keeping the point directed towards the 
knob of the jar, proceed gradually towards 
it, until the point of the needle touches the 
knob. This operation diſcharges the jar 
entirely, and you will either receive no ſhock 
at all, or ſo ſmall a one as can hardly be per- 
ceived. The point of the needle, therefore, 
as filently and gradually drawn all the ſu- 


perfluous fluid from the inſide ſurface of the 


electric 1 5 


Rr IL. 


| Drawing the Electricity from the prime. Con- 


duftor by a Point. | 
Lea a perſon hold the knob of a Co rod 


at ſuch a diſtance from the prime Conductor, | 


chat ſparks may cafily fly from the latter to 


the former, when the machine is in motion. 


Then let the winch be turned, and, while 
the ſparks are following one another, / pre- 
ſent the ſharp point of a needle, at nearly 
; . twice 
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twice the diſtance from the prime Conduc- 
tor that the knobbed rod is held; and you 
will obſerve that no more ſparks will go to 
the rod;—remove the needle entirely, and 
the ſparks will be ſeen again ;—preſent the 
needle, and the ſparks diſappear; which evi- 
dently ſhows, that the point of the needle 
draws off filently almoſt all the fluid that the 
cylinder throws upon the prime Conductor. 
If whilſt the pointed needle ftands preſented 
to the Conductor you form the finger and 
thumb of your hand like a ring, and ſurround 
the point of the needle, its action will be 
ſuppreſſed, as is manifeſted by the ſparks 
which go to-the rod, which ſhews that a 
point will act as a point only whilft it re- 
mains free and diſencumbered; but not when 
ſurrounded by other bodies. 


* 


If the needle be fixed upon the prime 
Conductor with the point outward, and the 
knob of a diſcharging rod, or the knuckle of 
2 finger, be brought very near the prime 
Conductor, though the excitation of the cy- 
lnder may be very ſtrong, yet you will per- 
ceive that no ſpark, or only an exceeding 


v4 ExPE- 
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© 

8 n 
EXPERIMENT III. 4 

The electric Ply. a 

420 | | | ti 
Fix the fly, deſcribed in the third chap- b 


ter, upon the prime Conductor, as repre- 
ſented by D, fig. 2, of Plate I; then turn 
the winch of the machine, and the fly will 
immediately begin to move round in an ho- 
rizontal poſition, and in the direction of 
the letters ab5cd; i. e. contrary to the 
direction of the points of the wires. If the ; 
experiment be repeated with a Conductor V 
negatively electrified, the fly will turn the 
ſame way as before, vi. in the direction 
of the letters a b C d. The reaſon of this 
experiment depends upon the repulſion 
exiſting between bodies poſſe ſſed of the 
ſame Electricity; for whether the fly is 
electrĩfied poſitively or negatively, the air 
oppolite to the points of the wires (on ac- 
count of the points eaſily / tranſmitting 
Electricity) acquireth' a ſtrong” Electricity, 
analogous to that of the paints; and there - 
fore the air and the points muſt repel each 
other. This N is 9 by 


* obſerving 


— 


My 
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obſerving that the above fy not only does 
not move in vacuo; but even, if placed | 
under a cloſe receiver, it will turn but for 
a little while, and then ſtop; for the quan- 
tity of air contained in the receiver, may 
* 3 and N electrifed o. 


EXPBRIMENT IV. 


Tue eleftrified Cotton. 


Take a ſmall lock of cotton, extended 
in every direction as much as can conve- 
Fo 


ehe 
ped, you put the end of a finger on the outfide of the 
glafs, oppolite ro one of the points of the fly, this will 


that part of the glaſs is charged. In this caſe, when 
the fanges is applied on the outſide of the receiver, the 
glaſs loſing part of its natural electric fluid from the 


outfide. (4. e. when the fly is electrified poſitively, or vice 
verſa, when negatively) receives the fluid of the electri 
hed air on its inſide ſurface ; hence this air is put ina 
ſtate of being again eleftrified by the point of the fly, 
2 * 2 


— « 


ve 
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five or fix inches long, or by a thread 
drawn out of the fame cotton, tie it to the 
end of the prime Conductor; then let the 
winch of the machine. be turned, and the 
lock of cotton, on being electrified, will 
immediately ſwell, by repelling its fila- 
ments from one another, and will ſtretch 
itſelf towards the neareſt Conductor. In 
chis ſituation let the winch be kept turn- 
ing, and preſent the end of your finger, or 
the knob of a wire, towards the lock of 
cotton, which will then immediately move 


wg finger, and endeavour to touch 


but take with; the other band a 
r needle, and preſent its point to- 
wards the cotton, a little Above the e end of 
the finger, and you will obſerve the cotton 
immediately to ſhrink upward, and move 
towards the prime” Conductor. Remove 
the needle, and the cotton will come again 

towards the finger. Preſent. the needle, 
and the cotton will ſhrink again: which 


clearly ſnews, that the needle,” being ſharp- 


pointed, draws off the electric fluid from 


the cotton, and puts it in a ſtate of being 
attracted by the prime Conductor: which 
could. not be * by a wire having a 
Sy blunted 


n 
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nation. 


EXPERIMENT VS. 


The electriſed Bladder. 


Take a large bladder, well blown, and 
cover it with gold, filver, or braſs leaf, 
ſticking it with gum-water ; ſuſpend this 


cieling of the room, and electrify the 
bladder, by giving it a ſtrong ſpark with 
the knob of a charged bottle: this done, 
take a knobbed wire, and preſent it to the 
bladder when motionleſs, and you will 


perceive, that as the knob approaches the 
bladder, the bladder alſo moves towards 


the charged phial, and thus it becomes un- 
electrified-· Give it another ſpark, and, 


point of a needle towards it, and you will 
perceive that the bladder will not be at- 


. ö * 
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blunted end, or a round ball for its termi- 


bladder at the end of a filk thread, at leaſt | 
ſix or ſeven feet long, hanging from the 
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the knob, and when nearly touching it, 
gives it the ſpark, which it received from 


o 
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inſtead of the knobbed wire, preſent the 
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point, eſpecially; if the needle. be very ſud- 


denly preſented towards it. —This is one of 


Mr. H ENI v's experiments. 

Before we proceed to the practical uſe of 
pointed Conductors to buildings, in order 
to defend them from lightning (which is 
nothing more than the proper application 
of the preceding experiments) it will be 
proper to ſay ſomething in explanation of 
the above property of points, which a few 
years ago occaſioned ſeveral controverſies. 
In order to this, it ſhould be remembered, 
that the electric fluid ſuperinduced upon 
an inſulated body, is confined upon that 
body by the air which ſurtounds it. Fur- 
ther, that Electricity, by being continu- 
ally communicated to the air, which is 


never a perfect electric, is gradually diſſi - 
pated ; from whence follows this very evi- 
dent principle, i. e. that as a greater or leſs 
quantity of air is contiguous to a given 
quantity of electrified ſutface, ſo that ſur - 


face loſeth its Electricity ſooner or later. 
Suppoſe, for inſtance, that a pointed needle 
is fixed upon the prime Conductor; mark 


2 1 pon any pert of OR prime Conduc- | 


tor, 


os Ls n c u; 
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tor, Which ' may be nearly equal to klie 


Point of the needle, arid then electrify the 


prime Conductor. Now it is evident to 


bare inſpection, that although the point of 


the-needle and the dot, &c. are of equal 
fatfaces, yet the former is expoſed to a quan- 
tity of air, 'which almoſt entirely ſurrounds 
it, and which is vaſtly greater than the air 
contiguous to the latter: hence, the Elec- 
tricity, communicated to the prime Con- 
ductor, is diſſipated more eaſily from the 
point of the needle than from the dot, or 
any other part of the prime Conductor. 
Beſides, the air about the point may more 
eafily be moved, in conſequence of the 
electrical repulſion, than at any other part 
of the ſurface of the prime Conductor, and 
new air, i. e. unelectrified air, paſſes more 
frequently by it, which taking always part 
of the Electrieity of that body, promotes 
alſo its diſſipation. : 


F In the ame manner may be underſtood, 


why the Electricity is more eaſily diſſi- 
pated at ſharp edges and corners, than at 


89 leſs Plain, ſo they are 


expoſed 
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ö expoſed to a leſs or greater quantity of air © 
and participate more or leſs of the nature 
and properties of points. - 

When the pointed body is negatively 2 
electrified, it is for the ſame reaſon that it N 
acquires the electric fluid through the a 
point, eaſier than through any other part ; 
of its ſurface; 1 e. becauſe the point ex- 1 
Hibiting the leaſt ſurface to the greateſt T 
quantity of free air, has the greateſt num- 9 
ber of particles of air, from which it can 1 
extract the electric fluid *. p 

5 8 | ir 
EXPERIMENT VI. ow le 
= 1 

; The Thunder-boue | p 

Fi ig. 1. of Plate II. is an inſtrument re- 1 
preſenting the ſide of a houſe, either fur- 


niſhed with a metallic Conductor, or not; 
by which both the bad effects of lightning 
ſtriking - upon a houſe not properly ſe- 
cured, and the uſefulneſs: of metallic Con- 


k For a more panel e of che above. 
mentioned property of points, * BECCARIA's Artifi- 
cial Elv@ricity. 5 | 

ductors, 
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ductors, may be clearly repreſented. A is a 
board about three-quarters of an inch 
thick, and ſhaped like the gable-end of a 
houſe. This board is fixed perpendicu- 
larly upon the bottom board B, upon. 
which the perpendicular glaſs pillar CD. 
is alſo fixed, in a hole about eight inches 
diſtant fon the baſis of the board A. A 
ſquare hole, ILMK, about a quarter of 

an inch deep, and nearly one inch wide, is 
made in the board A, and is filled with a 
ſquare piece of wood, nearly of the ſame 
dimenſions. I mention nearly of the ſame - 
dimenſions, becauſe it muſt go ſo eaſily 
into the hole, that it may drop off by the 
leaſt ſhaking of the inſtrument. A wire, 
LE, is faſtened diagonally to this ſquare . 
piece of wood. Another wire, IH, of the 
fame thickneſs, having a braſs ball, H, 
ſcrewed on its pointed extremity, is faſ- 
tened upon the board A; fo alſo is the 
wire MN, which is haped in a ring at O. 
From the upper extremity of the glaſs 
pillar C D, a erooked wire proceeds, 
having a ſpring, ſocket F, through which 
4 double-knobbed wire flips. perpendicu- 
larly, the lower knob G of which falls juft 
Eh 5 above 


4 
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above che knob H. The glaſs pillar DC 
muſt not be made very faſt into the bot- 
tom board; but it muſt be fixed ſo as 
to be pretty eaſihy moyed round its own 
axis, by v which means the braſs ball G may 
be brou ght nearer or farther from the ball 
H, without touching the part EFG. 
Now when the ſquare piece of wood 
LMIK (which may repreſent the ſhutter 
of a window or the like) is fixed into the 
hole- ſo, that the wire LK ſtands in the 
dotted repreſentation IM, then the me- 
tallic communication from H to O, is 
complete, and the inſtrument repreſents a 
houſe furniſhed with a proper metallic 
Conductor; but if the ſquare piece of 
wood LMik is fixed ſo, that the wire 
LK ſtands in the direction LK, as repre- 
ſented in the figure, then the metallic Con- 
ductor HO, from the top of the houſe to 
its bottom, is interrupted at IM, in which 
cafe the houle 1 is not properly ſecured. | 


Fix the 2 of wood LMIK; 10 that 
its wire may be as repreſented in the 
figure, in which caſe the metallic Conduc- 
tor HO is diſcontinued. Let the ball G 
45 8 32 be 


— 
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the top of the houſe A, the Electricity 


g . 9 * 
" OT f - wy 
e 435 20 1 4 : - : * ” 4 
” ; * . , d 


i on ET TO II CIT v. 


305 
be fixed at about half an inch perpendicu- 


lar diſtance from the ball H, then, by 
turning the glaſs pillar DC, remove the 
former ball from the latter: by a wire or 
chain connect the wire EF with the wire 
Q of the jar P, and let another wire or 
chain, faſtened to the hook O, touch the 
outſide coating of the jar. Connect the 

wire Q with the prime Conductor, and 

charge the jar; then, by turning the glaſs 

pillar DC, let the ball G come gradually 

near the ball H, and when they are arrived 
ſufficiently near one another, you will ob- 

ſerve that the jar explodes, and the piece 

of wood, LMIK, is puſhed out of the 

hole to a conſiderable diſtance from the 
thunder- houſe. Now the ball G, in this = 
experiment, repreſents an electrified cloud; 

which, when it is arrived ſufficiently near 


ſtrikes it, and, as this houſe is not ſecured 
with a proper Conductor, the exploſion 
breaks part of it, i. e. knocks off the piece | 


Rat the experiment im bk this >; 
variations viz, Wat: this piece of * IM 
is 


4 "4 
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above the knob H. The glaſs pillar DC 
muſt not be made very, faſt into the bot- 
tom board; but it muſt be fixed ſo as 
to be pretty eaſily moved round its own 
Axis, by v which means the braſs ball G may 
be brought nearer or farther from the ball 
H, without touching the part EFG. 
Now when the ſquare piece of wood 


LMIK (Which may repreſent the ſhutter 


of a window or the like) is fixed into the 
hole ſo, that the wire LK ſtands in the 
dotted repreſentation IM, then the me- 
tallic communication from H to O, is 
complete, and the inſtrument repreſents a 


houſe furniſhed with a proper metallic 


Conductor; but if the ſquare piece of 
wood LMIK is fixed ſo, that the wire 
LK ſtands in the direction LK, as repre- 
ſented in the figure, then the metallic Con- 
ductor HO, from the top of the houſe to 


its bottom, is interrupted at IM, in which 


caſe the houſe 1 is not property. ſecured. 


Fix the piece of wood LMIK, 10 that 
its wire may be as repreſented in the 
figure, in which caſe the metallic Conduc- 
tor HO is diſcontinued. Let the ball G 
8 - 'be 
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be fixed at about half an inch perpendicu- 
lar diſtance from the ball H, then, by 
turning the glaſs pillar DC, remove the 
former ball from the latter: by a wire or 
chain connect the wire EF with the wire 
Q_of the jar P, and let another wire or 
chain, faſtened to the hook O, touch the 
outſide coating of the jar. Connect the 
wire Q with the prime Conductor, and 
charge the jar; then, by turning the glaſs 
pillar DC, let the ball G come gradually 
near the ball H, and when they are arrived 
ſufficiently near one another, you will ob- 
ſerve that the jar explodes, and the piece 
of wood, LMIK, is puſhed. out of the 
hole to a conſiderable diſtance from the 
thunder-houſe. Now the ball G, in this 
experiment, repreſents an electriſied cloud; 
which, when it is arrived ſufficiently near 
the top of the houſe A, the Electricity 
ſtrikes it, and, as this houſe is not ſecured 
with a proper Conductor, the exploſion 
breaks part of i, i. e. knocks off the piece 


1 e ex xperiment with. pos this 
variations vin. that this piece of wood IM 
5 ͤ»ÄÜÜ HE BEIT 
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4s ſituated fo, that the wire LK may ſtand 


in the ſituation IM; in which caſe the 


Conductor HO is not diſcontinued ; and 
you wil obſerve, that the exploſion will 


have no effect upon the piece of wood 
LM ; this remaining in the hole un- 
moved; which ſhews the uſefulneſs of the 
metallic Conductor.” 


Borchers : Unſcrew ths braſs ball H from 
the wire HI, fo-that this may remain 
pointed, and, with this difference only. in 
the apparatus, repeat both the above expe- 
riments; and you will find that the piece 
ef wood IM is in neither caſe moved from 
its place, nor any exploſion will be heard; 
which demonſtrates the preference of Con- 
ductors with pointed terminations 2 
_ blunted ones. Ba 


To prove farther 8 paint- 


ed Conductors to blunt ones, the experi- 


ment of the electriſied cottan (ws. the fourth 
experiment of this chapter) may be -eafily 
repeated with this apparatus; by which 


m may be ſhewn, chat. a pointed Conduttor 
Alentiy drawing eff che electrie fluid from 
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che ſmall clouds near it, which are repre- 
ſented by the cotton tied to the wire of the 
ball G, repels them, and may thus, in ſome 
caſes, perhaps, actually prevent a ſtroke of 

lightning; whereas the blunted Conductor 
facilitates it. Small feathers may alſo be 
tied near the knob G, which, by repelling 
one another, may exhibit a better repreſen- 
tation of an electriſied cloud; and, in ſhort, 
witha little contrivance, the above-deſcribed 
apparatus, commonly called the Thunder 
Houſe, may be adapted to repreſent the prin- 
cipal phenomena of lightning, together with 
ſeveral circumſtances . g, or follow - 


Inga it, 
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bs. C HA p. X. 
| Experiments with the eleftrical Battery. 


\HE force of accumulated Electricity, 

great as it appears by the experiments 
performed with a ſingle coated jar, is very 
ſmall when compared with that, which is 
produced by a number of jars connected to- 
Zether; and if the effects of a ſingle jar are 


ſurpriſing, the prodigious force of a large 


battery is certainly aſtoniſhing. - To obſerve 
that the metals, even the moſt purified pla- 


tina, which reſiſts the greateſt efforts of che- 


mic fire, are actually, and almoſt inſtanta- 


neouſly rendered red-hot, and fuſed; to ſee 


animals deſtroyed; and to hear the loud re- 


port of a large electric battery, are things that 


always produce a kind of terror in the mind 
of an attentive obſerver. Experiments of this 


kind ſhould be conducted with great eaution, 


and the Operator ought to be attentive, not 


only to the buſineſs in hand, but alſo to the 


perſons who” ray happen to be near him, 
prohibiting their ted&hing, or even coming 


too near any part of the apparatus; for if a 


| miſtake / in 3 other — 
3 may 
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may be diſagreeable, thoſe in the diſcharge 


of a large battery may be attended with 
worſe e . 


When a battnry is to be charged, inſtead 
of a large prime Conductor, a ſmall one is 
much more convenient; for, in this caſe, the 
diſſipation of the Electricity is not ſo conſi- 
derable. The quadrant electrometer, which 
ſhews the height of the charge in the bat- 
tery, may be fixed either upon the prime 
Conductor, or upon the battery; in which 
latter caſe, it ſhould be placed upon a rod 
proceeding from the wires of the jars, and 
if the battery be very large, it ſhould be ele- 
vated two or three feet above them. Even 
in common uſe, viz. when placed upon the 
prime Conductor, as ſhewn in fig. 2. Plate 
L the quadrant electrometer ſhould be ele- 
vated ſome e above a er of EO. 5 
e 


1 5 


The tile of the « n in R 
ing a large battery will ſeldom riſe ſo high 
as go, becauſe the machine cannot charge 
e ſo. high-in proportion, as a ſingle 
jar Its limit is often about 60 or 70˙, 
* 3 e NG 
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more or leſs in proportion to the ſize of the 
battery, and the force of the machine, 


EXPERIMENT I, 
To melt Wires, | 


Connect with the hook, n 
with the outſide coating of a battery, con- 
taining at leaſt thirty ſquare feet of coated 
ſurface, a wire, that is about one: fiftieth part 
of an inch thick, and about two feet long; 


the other end of it muſt be faſtened to one 


end of the diſcharging rod; this done, charge 
the battery, and then, by bringing the diſ- 
charging rod near its wires, ſend the explo- 
ſion through the ſmall wire, which, by this 
means, will be made red-hot, and melted, ſo 
as to fall upon the floor in different glowing 
iece When à wire is melted in this 
manner, ſparks are frequently ſren at a 
_ conſiderable diſtance from it, which are red» 
hot particles of the metal, that by the vio- 
lence of the exploſion are ſcattered in all di- 


rections. If the force of the battery is very 


great, the wire will be intirel y diſperſed by 


thi exploſion, & ſo that nonoof i can n 
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By repeating this experiment with wires 
of different metals, and the fame force of 
exploſion, it will be found that ſome metals 
are 'more readily fuſed than others, and 
ſome not at all affected; which ſhows the 
difference of their conducting power. If 
it be required to melt ſuch particles of 
metals, that cannot eaſily be drawn in 
wires, as ores, grains of platina, &c. they 
may be ſet in a train upon a piece of wax; 
this train may be inſerted in the circuit, and 
an exploſion may be ſent through it, which, 
i it be ſufficiently ſtrong, will melt the 
metallic particles, as well as the wires: or, . 
if the quantity to be tried be large enough, 
it may be confined in a {mall tube of glaſs. 
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In melting wires of a conſiderable length, 

it is often obſerved, that when the force of 
the exploſion is juſt ſufficient to render the 
wire red-het, the redneſs begins firſt from 
one end of it, namely, that which commu- 
nicates with the poſitive fide of the bat- 
tery, and from thence gradually proceeds to 
the other end. This is another ocular de- 
monſtration of the theory of a ſingle electric 
fluid. Indeed the wire is not rendered red- - 


bes, | X 4 : oY | hot 
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hot in one place before the other, in con- 
ſequence of the electric fluid paſſing firſt 
through the former, and then through the 
latter, for that difference of time is by far too 
ſmall to be obſerved ; but, becauſe the elec- 
tric fluid loſes ſome of its impetus, or velo- 
City, in going through the wirez hence the 
part of the wire which the electric fluid 
enters, ſuffers the greateſt effect of the 
| ſhock, and, conſequently, - becomes red 
ſooner, and in a greater i 


If a wire be Airetched by weights, and a 
ſhock be ſent through it, which renders-it 
juſt red-hot, the wire, after the exploſion, 
will be found conſiderably lengthened; but 
if the wire be left looſe, after a ſimilar ex- 
ploſion it will be found ſhortened &. If a 


wire be melted upon a piece of glaſs, tho 


glaſs, after the exploſion, will be found 
marked * all the priſmatic colours. 


DE: "# This is a late obſervation of Mr. Enwany 
he ed ot OI TAO LXX, | 
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ExPERIMENT II. 


Te o ſhew that the electric Fluid prefers a ſhort 
Paſſage through the Air, to a ng one 
tbᷣrougb good Condufors, | 


Bend a wire about five feet long in the 
form repreſented by fig. 11. Plate II. fo 
that the parts AB may come within half 


an inch of one another; then connect the 
extremities of the wire with the hook of 
the battery, and the diſcharging- rod, as 
directed in the preceding experiment, and 
ſend the charge of a battery through it. 
On making the exploſion, a ſpark will be 


ſeen between A and B, which ſhows that 


the electric fluid chooſes rather a ſhort 


paſſage through the air, than the long one ü 


through the wire. The charge, however, 
does not paſs intirely through A and B, 
but part of it. goes alſo through the wire; 
which may be proved by putting a ſlender 
wire between A and B; for, on making the 
diſcharge with only this addition in the ap- 
paratus, the ſmall wire will be hardly made 
red-hot ; whereas, if the large wire ADB 
BATLS. * „„ 
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be cut in D, ſo as to diſcontinue the cir- 


cuit ADB, the ſmall wire will be melted, 


and even exploded, by the ſame ſhock that 
before made it ſcarcely red-hot. In this 
manner (ſays Dr. PRIEsTLEY, who is the 
inventor of this experiment) may the con- 
ducting power of different metals be tried, 


_ uſing metallic - circuits of the fame length 
and thickneſs, and obſerving the difference 


of the paſſage through the air in each. - 


_ ExperIMEnT III. 
To make Globules of Metals, 


Take a very flender wire, and put it in a 
glaſs tube, about one quarter of an inch in 
diameter ; then ſend the charge of a battery 
through it, and the wire will be melted, 
and reduced into globules of different fizes, 


which are found flicking on the infide ſur- 


| face of the glaſs tube, and they may be 
caſlly. ſeparated from it at pleaſure: theſe, 


upon examination, will alt be found hel- 
yr eee aha mere be | 
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It muſt be obſerved, in making this ex- 
periment, that the charge of the battery 
muſt neither be too high nor too weak 
for in the former caſe, the wire will be re- 
duced into pieces exceedingly ſmall, or ra- 
ther exploded in ſmoke ; and in the latter 
caſe, it will be imperfectly fuſed, fo that its 


pieees will be large and irregular, 
A EXPERIMENT IV. 
T, be Fairy Circles, 


Fix ups esch of tho knobs DD of the 
univerſal diſcharger, fig. 5. Plate I. or 
upon the wires that ſupport the knobs, 
when the knobs are removed, a flattiſh and 
finooth piece of metal, or ſemj-metal 
(watch-caſes are very fit for this purpoſe} 
fo that their ſurfaces may come ſo near each 
other, that the battery may be diſcharged 
through them; then connect one wire of 
the diſeharger with the outſide of the bat- 
tery, and the other wire, by the help" of 
the diſcharing-rod, with the infide of it, 


fo as to make the diſcharge ; which wil 


occaſion. the * and circles deſcribed in 
the 
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the firſt part of this Treatiſe; upon the 
ſurface of each of the pieces of metal fixed 
upon the diſcharger. 


Theſe circles have hitherto been exhi- 
| bited upon the ſurface of no other ſub- 
ſtances but metals; and they are found to 
be marked more diſtin&ly upon ſuch me- 
tals as melt with the leaſt heat. The moſt 
beautiful of theſe rings are produced by a 
number of diſcharges repeatedly taken from 
a large battery, every part of the apparatus 
remaining exactly in the ſame fituation. If 
the pieces of metal receive the exploſion in 
Vacuo, the ſpot formed on them is very irre- 


gular and W 


1 have given theſe ſpots the dation 
of Fairy. Circles, on account that they bear 
ſome reſemblance to the ſpots ſo called, 
which are often obſerved upon the graſs in 


the fields. Theſe, which we may call na- 


tural Fairy Circles in the fields, have 
been thought ta be effected by lightning, 
on account of their bearing ſome reſem- 
blance to the above-mentioned circles pro- 
2 by Electricity: | the ſuppoſition, 


however, 


 * 
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however, ſeems not very probable ; for the 
ſpots in the fields, called Fairy Circles, 
have no central ſpot, no concentric circles, 
neither are they always of a circular figure ; 
and, as I am informed, they ſeem to be ra- 


ther beds of muſhrooms than the effects of 
lightning. 


EXPERIMENT V. 


To mark coloured Rings on Metals, 


In order to exhibit coloured rings upon 
the ſurface of metals, place a plain piece of 
any of the metals upon one of the wires of 
the univerſal diſcharger, and upon the 
other wire fix a ſharp- pointed needle, 
with the point juſt oppoſite to the ſurface 
of the metal; then connect one wire of 
the diſcharger with the outſide of a bat- 
tery, and the other with the diſcharging- 
rod, &c. In this manner, if exploſions 
be repeatedly ſent either from the point 
to the piece of metal, or from the latter to 
the former, they will gradually mark the 
ſurface of the piece of metal oppoſite to 
— * vid circles, conſiſting of all the 

125 * 
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priſmatic colours ; which are evidently 
occaſioned by laminæ of the metal, raiſed 
by the force of the exploſions, 


- Theſe colours appear ſooner, and the 


rings are cloſer. to one another, when the 


point is nearer to the ſurface of the metal, 
The number of rings. is greater or leſs, 
according as the point of the needle is 
more ſharp or more blunt ; and they are 
repreſented equally well upon any of the 
metals. 


The point of the needle is alſo ee 
to a conſiderable diſtance ; the colours 


upon it returning in circles, though not 


very diſtinctly. This is an experiment of 
Dr. PRIESTLEY. | 


_  ExyERIMENT VI. 

The Imitation of an Earthquake, 
The appearance of the earthquake, E 
repreſented with the exploſion of a bat- 
tery, is occaſioned by the concuſſion given 
20 feveral none by the Anden 
Paſſing 
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Paſſing over their ſurfaces. To give a re- 
preſentation of the impreſſion made upon 
houſes by the earthquake, ſmall ſticks, 
cards, or the like, may be placed upon the 
| ſurface of the body over which the explo- 

fion is to be tranſmitted, fo as to ſtand 
very light. Theſe ſticks, &c. will never 
fail to be ſhook, and often to be thrown 
down by the exploſion. 


It is remarkable, that an exploſion will 
not paſs over the ſame length of ſurface of 
all bodies, though they are equally good 
Conductors. Water, ice, wet wood, raw 
fleſh, and moſt of the animal fluids, are 
the beſt to make this remarkable experi- 
ment; to do which, nothing more is re- 
quired than to inſert part of the ſurface of 
the ſaid ſubſtances into the circuit of the 
two ſides of a battery; a chain, for in- 
ftance, communicating with the outſide, 
may be placed ſo as nearly to touch the 
ſurface of a quantity of water, and at about 
cight or nine inches diſtant * from another 
| © The diſtance at which an exploſion will firike 
over the ſurface of the above-mentioned ſubſtances, is 
mich greater than chat it can ſtrike through in air 
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chain, ſituated alſo very near the ſurface of 


the water, and communieating with one 


end of the diſcharging-rod. If the ends 
of the chains touch the water, the experi- 


ment. will happen in the ſame manner. 

The report; in this experimetit, is much 
louder than When the exploſion paſſes 
through the air only. The } concuſſion 
given to the water, by-the exploſion paſſing 


over its: ſurface; is not only ſuperficial, but 
affects its whole body; and if the hand be 


kept deep under its ſurface whilſt the ex- 


ploſion paſſes over it, the nnen may 
* way —— felt. . 


The ede inthise experiment on piſſes 


over the ſurface of the water, ſeems to bear 


a great reſemblance to the balls of fire that 


| have" ſometimes been ſeen over the ſurface 


of the ſea or land in time of an earth- 
quake; and hence it ſeems very probable, 
that thoſe balls of fire are e W 
ee, boy 
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CHAP. XI. 
f Promiſeuons Experiment. 
Earzziuxur I. 


To 4 ow As Smoke, and the Vapour of hot 
| wy: are 9 


ET a cork-ball rt be ſuſ- 
pended about four or five feet above 
the prime Conductor, then turn the winch 
of the machine very gently, and you will 
find, that the balls of the electrometer will 
not diverge. Put upon the prime Con- 
ductor a wax - taper * juſt blown out, ſo 
that its ſmoke: may aſcend to the electro- 
meter; then turn the winch again, and the 
balls of the electrometer will immediately 
ſeparate a little, with the ſame force of 
Electricity, from the prime Conductor; 
which ſhows that finoke i is a nn, Me 
a ſmall degree. 15 ; 


ere taper ve dſl ere. 
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In the ſame manner, by placing a ſmall 
veſſel with hot water upon the prime Con- 


ductor, inſtead of the wax-taper, it may be 


proved, that its vapour is alſo a Conduc- 
tor; but inferior in jits conducting power 
to the ſmoke. This experiment is an in- 
vention of Mr. HENIL v. | 
4 
EXPERIMENT IT. 


T 0 prove that Glaſs and ee Electric, be- 
come C onducl ors, when they are made very 


bots | ND | | 
'Take a ſmall glaſs tube of about one- 
twentieth of an inch in diameter, and 


above a foot long; - Cloſe it at one end, and 
introduce a wire into it, ſo that it may be 
extended through its whole length: let two 
or three inches of this wire project above 


the open end of the tube, and there faſten 
it with a bit of cork; tie round the cloſed 


end of the tube another wire, which will 


be ſeparated from the wire within the tube 


\_only by the glaſs interpoſed between 


them. In theſe circumſtances endeavour 


to ſend a ſhock through the two wires ; 


: e i. e. 
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7: e. the wire inſerted in the glaſs tube, and 
that tied on its outſide, by connecting one 
of them with the outſide, and touching 
the other with the knob of a charged jar, 
and you will find that the diſcharge cannot 
'be made, unleſs the tube be broken ; be- 
cauſe the circuit 1s interrupted by the glaſs 
at the end of the tube, which is interpoſed l 
between the two wires. But put that end 
of the tube to which the wire is tied into 
the fire, ſo that it may become juſt red- 
hot, then endeavour to diſcharge the jar 
again throygh the wires, and you wall find 
that the exploſion will be eafily tranſmitted 
from wire to wire, through the ſubſtance 
of the glaſs, which, by being made red- 
dot, is become a Conductor. | | 


In order to aſcertain the conducting qua- 
lity of hot reſinous ſubſtances, oils, &c. 
bend a glaſs tube in the form of an arch 
CEF D, fig. 7. Plate II. and tie a ſilk 
ſtring GC to it, which ſerves to hold 
it by when it is to be ſet near the fire; fill 
.the middle. part. of this tube with roſin, 
' ſealing-wax, &c. then, introduce two wires 
* BF, through. its ends, MF that they 

* NS | may 
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may touch the roſin, or penetrate a little 
way in it. This done, let a perſon hold 
the tube over a clear fire, ſo as to melt the 
roſin within it; at the ſame time, by con- 


necting one of the wires, A or B, with the 
outſide of a charged jar, and touching the 
other with the knob of the jar, endeavour 


to make the diſcharge through the roſin, 
and you will obſerve that, while the roſin 


is cold, no ſhocks can be tranſmitted 


through it; but it becomes a Conductor 
according as it melts, and when totally 


melted, the ſhocks will paſs throu gh it very 
freely. 


EXPER aA ＋ III. 
To ew that bot Air is a Conductor. 


EleQrify one of the corls.biall electro- 
meters ſuſpended upon the ſtand, fig. 4. 
of Plate I. or electrify/ the prime Conduc- 


tor with the quadrant electrometer; then 
bring a red-hot iron within a ſufficient 
diſtance of the electrometer, or prime 
Conductor, and you will find that they 
on loſe. their e, which is cer- 
1 ot _ tainly: 
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tainly conducted by the hot air contiguous 
to the iron; for if the experiment be re- 
peated with the ſame iron when cold, 7. e. 
by bringing it within the ſame diſtance 
of the electrified Electrometer, or prime 
Conductor, their Electricity will not be 
: conducted away as before x. 


* 


The above experiments may reaſonably 
induce us to ſuſpect, that ſeveral ſubſtances 
which are ranged among Conductors, would 
become Electrics, if they were brought into 
a cold temperature; and that all the Elec- 
tries become Conductors, when they are 
heated to a very high degree. 


* It has been often obſerved, that a battery may be 
diſcharged, by introducing a red-hot iron between two + 
knobs interpoſed, and ſtanding at ſome diſtance from 
each other in the circuit; but if, inſtead of iron, there 
be introduced a piece of red-hot glaſs between the 
knobs (the diſtance between them remaining as at firſt) 
the battery cannot be diſcharged: whence we may 
infer, that either hob air is not ſo good a Conductor as 
has been , imagined, or elſe, that air heated by iron 

| (perhaps. from its ignited particles) is ſtronger, with 

reſpect to its conducting oer, than when heated 7 
. the e 1 | 
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EXPERIMENT IV. 


To ſteto that Silks of different Colours 
acquire different Electricities. 


Lay a white ribbon upon another ribbon 
of the ſame fize and fineneſs, but black; 
then holding them by one extremity with 
one hand, draw them ſwiftly between the 
firſt and ſecond finger of the other hand, by 
which friction they will be both electrified, 
and on being ſeparated, the black ribbon will 
be found to be ** and the white, 
poſitive. 


EXPERIMENT V. 


— 


5 Te clefirify the Air of a Room. 4 


Ihe air ſurrounding the electrical ma- 
chine when in uſe, or contiguous to every 
highly-electrifiedd body, always acquires a 
portion of Electricity, which it retains for 
a conſiderable time, and which, in ſome 
meaſure, counteracts the r of elec- 

| | 5 trified 
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trified bodies &. A very expeditious method, 
however, to electrify the air, is to fix two or 
three needles upon the prime Conductor, 
and to keep it ſtrongly electrified for about 
ten minutes. If afterwards an electrometer 
be brought into the air ſurrounding the ap- 
paratus, it will plainly ſhew, that the air 
has acquired a conſiderable quantity of 
Electricity, which it will retain even after 
the apparatus has been removed into another 
room. To electrify the air negatively, con- 
nect the pointed needles with the rubber 
when inſulated; and make a communica- 


tion by a chain, or wire, from the prime 
Conductor to the table. 


Another method of electrifying the air 
is, to charge a large jar, and inſulate it: 
then connect a ſharp- pointed wire, or a 
number of them, with the knob of the 
Jar; and make a communication from the 
outſide coating to the table. If the jar be 
charged poſitively, the air of the room will 
ſoon become ſtrongly electrified poſitively 


% An electrometer ſuſpended to the prime Conductor, 
will diverge moſt after a few turns of the wheel; but 
aſterwards the divergence will tefſen, according as the 
dir about the apparatus becomes E nN 
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likewiſe ; but if the jar be charged nega» 
tively, the air will become alſo negative. 
A charged jar being held in one hand, and 
the flame of a candle, inſulated, and held in 
the other, being brought near the knob of 


the jar, will alſo ſoon produce the fame 


effect, 
ExrEAI Ws T VI. 
The Atmoſphere 112 Smoke, 


Take a braſs ball, or any piece of owl 
that is free from points or edges, of about 
three or four'inches djameter, and inſulate 
it upon a narrow electric ſtand ; then give 
it a ſpark with the knob of a charged 
phial, and immediately preſent to it a wax- 
taper Joſt blown out and ſmoking. The 


ſmoke, in this caſe, will be attracted by 


„ — 
. 
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the electrified body, and, by encompaſſing 


that body will form a kind of atmoſphere 


about it. This atmoſphere will remain for 


a few ſeconds, and afterwards, beginning 
from the bottom, will gradually vaniſh, 


until at laſt, entirely departing! from the 
electrified body, it goes off in a ſlender co- 


umn, that ſoon rarefies, and diffuſes itſelf | 
Ts inte a conſiderable pace. 


7 This 


"aa, — 0 — 2 oy a _ N „ hh, 1% ayes 


es D|_ + + ww mW 8Þwwsv 


ww 


on ELECTRICITY. 329 


This experiment will not ſucceed, unleſs 
it be made in very dry weather, and in a 
room where the air is not agitated, Care 
muſt alſo be taken, that, in blowing out 
the taper, and preſenting it to the electri- 
fied body, the air be diſturbed as little as 
poſlible. 


This * phenomenon has induced ſome 
philoſophers to ſuppoſe, that the Electri- 
City of an electrified body refided about it, 
i. e. reſted upon its ſurface like an atmo- 
ſphere ; -which, they thought, was made 
very evident by the ſmoke, But this ap- 
pearance, when duly conſidered, is far 
from proving any ſuch electric atmo- 
ſphere ; and the cauſe of it may be very 
| cafily explained in the following manner: 
The ſmoke is attracted by the electrified 
body in the fame manner, and for the 
ſame geaſon, that other bodies are attracted 
by it. It remains ſuſpended about that 
body, and cannot, all come into contact 
with its ſurface, on account of the elaſti- 
city of its particles, It remains ſo long 
a about the electrified 9 K. and, 
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bad Conductor, and acquires Electricity 
very ſlowly ; but, having acquired a ſuffi- 
cient quantity of Electricity, it begins to 
quit the electrified body, and, aſcending in 
the air, extends itſelf into a large ſpace, in 
conſequence of the repulſion exiſting be- 
tween its own electrified particle. 


EXPERIMENT VII. 


To ſhew that Metals conduct the electric F lud 
through their Subſtance. | 


Take a wire of any kind of metal, WP 
cover part of it with ſome electric ſub- 
ſtance, as roſin, ſealing-wax, &c. then diſ- 
charge a jar through it, and it will be found, 


that it conducts as well. with, -as without, 


the electric coating. This proves that the 
electric fluid paſſes through the ſubſtance 
of the metal, and not over its ſurface. 


1 5 1 1 
* 3, j & a y : 4 , $$" + wal 
* nn 1 * ; 


ai 


8 


. 


en ELECTRICITY. 331 
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ExPERIMENT VIII. 
The electriſied Cup and Chain. 


Inſulate a metallic cup, or any other 
concave piece of metal, and place within it 
a pretty long metallic chain, having a ſilk 
thread tied to one of its ends. To the 
handle of the cup, or to a wire proceeding 
from it, ſuſpend a cork- ball electrometer; 
then electrify the cup, by giving it a ſpark 
with the knob of a charged phial, and the 
balls of the electrometer will immediately 
diverge. If, in this ſituation, one end of 
the chain be gradually raiſed up above the 
top of the cup, &c. by the ſilk thread, 
while the lower end of the chain remains 
in it, the balls of the electrometer will 
converge a little, and more or leſs in pro- 
portion to the elevation of the chain above 
the top of the veſſel which proves that 
the Electricity of the cup and chain toge- 
ther is more denſe when theſe bodies are 
in a compact, than when they are in a more 
; extended form. A more ealy method of 
; | | thewing 
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ſhewing this property of Electricity, is that 
uſed by T. Rox AvxE, Eſq; which is as 
follows: He excites a long lip of white 
flannel, or a filk ribband, by rubbing it 
with his fingers; then, by applying his 
hand to it, takes off as many fparks as the 
excited electric will give; but when the 
flannel, &c. has loſt the power of giving 
any more ſparks in this manner, he doubles, 
or rolls it up; by which operation the 
contracted flannel, &c. appears ſo ſtrongly 
electrical, that it not only gives ſparks to 
the hand brought near, but it throws out 
ſpontaneous bruſhes of light, which r 
WF beautiful i in the dark, 


ExPBRIMENT IX, 


e oh Courſe of the eleftric Fluid by the 
F. lame of 4 Wax apir- | 


/Fix- at that extremity of the prime Con- 


ductor which is the remoteſt from the 


machine, a braſs” rod fix inches long, hav- 


ing on its extremity a braſs ball about 


three-fourths of an inch i in diameter, and 
let * W of the machine be turned. 
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If in this ſituation the flame of a wax- 
taper be preſented to the above- mentioned 
braſs ball, it will be blown almoſt hori- 

zontally, and in a direction from the ball; 
that is, in the direction of the electric 
fluid. If a wire, with a like ball, be fixed 
to the inſulated rubber, the flame of a 
wax-taper, preſented to this ball, will be 
blown alſo in the direction of the electric | 
fluid ; that is, it will be blown upon the 
ball, ſhewing the true courſe of the elec- 
tric fluid in a "oy funple ang convincing 
manner. | 


Pg 


EXPERIMENT X. 


To ſhew the electric Attraction and Rupu) Lion 
| by the elettric Light.” : 


| Fi ix a pointed wire upon the prime Con- 
ductor with the point outward, and another 
like wire upon the inſulated rubber; then 
let the winch of the machine be turned, 
and the points of both wires will appear 
illuminated, viz. the former with a bruſh, 
and the latter with a ſtar. In this ſitua- 
tion, take an excited glaſs tube, and bring 
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it fideway of the point of the wire fixed 
upon the prime Conductor, and you will 
ſee that the bruſh of rays iſſuing from the 
point, is turned fideway, 1. e. is repelled 
by the atmaſphere of the tube; and if the 
excited tube be held juſt oppoſite to the 


point, the bruſh will entirely vaniſh, be- 


cauſe both the tube and the point are elec- 
trified poſitively. If the excited tube be 
brought near the point of the wire fixed 
upon the rubber, the ſtar upon it will turn 
itſelf towards the tube; for this wire, being 
electrified negatively, will attract the e 
nnd, of the excited tube. | 


If 8 be repeated with an 
excited ſtick of ſealing- wax, or any other 
electric negatively electrified, inſtead of 
the glaſs tube, it will be found that the 
bruſh proceeding from the wire fixed upon 


Ng the prime Conductor, wall turn itſelf to- 


[ wards the excited wax, &c. and the ſtar 
2 upon. the point of the wire negatively elec- 
trified, will be diverted from it, or entirely 


| 4 ſuppreſſed, 8 the ; excited ſtick of ſealing- 


wax be brought juſt oppoſite to the point. 


＋ 


: * 
4 m7 — — 8 FAS * K 


« ff wats _— 4 — 
- * or wy _ 
> 3» — =» 


* 


on ELECTRICITY. 333 


1 
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EXPERIMENT *. 


A curious Method of ſbewing the Penetrability 
of electric Light. 

Let the extremities of two wires, one of 

which proceeds from the outſide of a charg- 


ed jar, and another from one branch of the 


n rod, be laid on a table at about 
2 of an inch diſtance of each other; then 
put the thumb juſt upon that interruption, 
preſſing i it flat down. This done, bring the 


diſcharging rod in contact with the knob of 


the jar, and on making the diſcharge, the 


ſpark which neceſſarily happens under the 


thumb will illuminate it in ſuch a manner, 
that the bone, and the principal blood- 
N 8 11215 be eaſily diſcerned in vit. 


"bi this experiment whe operator "=" Il 
not be afraid of receiving a ſhock ; for the 
e of the jar paſſes from wire to wire, 


and only affects the thumb with a ſort of 


tremor, We is far from being ä 


* 
- 


A 


336 4A Cour TrxEATISE 


ExPERIMENT XII. 


To illuminate a Quantity of Water 3 the 
Diſcharge. of a Far. 2 — 


Let every thing be diſpoſed in the man- 
ner mentioned-in the preceding experiment, | 
excepting only that, inſtead of the thumb, a 
large clear glaſs decanter full of water, having 
a flat bottom, be laid juſt over the intefrup- 
tion of the circuit. Then, on making the 
diſcharge, the water will be ſeen all illumi- 
nated to the very top of the decanter. 


f 


| - 1 5 af : . % 


Expr IAN T, XIII. 
. Manina Bg. W 2d, . 


Place a ball, or a chick piece of i ivory, be- 
tween the extremities of the wires of the 
univerſal diſcharger, and by connecting one 
of the wires with the outſide, and the other 
with the infide of a charged electric jar, paſs 
the ſhock through the faid ball, and it will 
_ all n 5 
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If box wood be uſed inſtead of ivory, it 
will appear illuminated with yellow, red, 
purple, or crimſon colour. Other ſorts of 
wood exhibit other ſhades of red or yellow, 
and ſometimes green; which varieties of 
colour ſeem to depend moſtly on the com- 1 
pactneſs of the wood, and on its degrpe of * 
dryneſs; | he (oF 1 
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ExXPERIMENT XIV. 
The elftrified Capillary Syphon, 


Let 4 ſmall bucker of metal, full of Was 
ter, be ſuſpended from the prime. Conduc= 
tor, and put in it a glaſs ſyphon of fo nar» 
row an extremity, as the water will juſt drop 
from it. If in this diſpoſition of the ap- 
paratus the winch of the machine be turn- | 0 
ed, the water, which, when not electrified, 1 
only dropt from the extremity of the ſy- it 
phon, will now run in a full ſtream, which 

will even be ſubdivided into other ſmaller 

ſtreams; and if the experiment he made in 

the dark, it will ow beautifully Juni $9 
nated. * . eie 9 71 
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EXPERIMENT RV. 


7 be ae Bell. 
: | 

Fig. 10 of Pate II. ee an in 
ment having three bells, which are cauſed 
to ring by the power of electric attraction 
and repulſion. B is a braſs piece furniſhed 
with a hook, by which it may be ſuſpend- 
ed from the rod proceeding from the extre- 
mity of the prime Conductor A. The 
two bells, C and E, are ſuſpended hy braſs 
chains; but the middle bell D, and the two 
| ſmall braſs clappers between C D, and 
D E, are ſuſpended by filk threads. From 
the concave part of the bell D, a braſs chain 
proceeds, which falls upon the table, and 
has a filk thread F at its extremity. The 
apparatus being diſpoſed as in the figure, if 
the cylinder of the machine be turned, the 
clappers will fly from bell to bell with a 
very quick motion, and the bells will ring 

- as long as they are electri fie. 
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the 6 two bells, C and E, being ſuſpended 
by braſs chains, are firſt electrified; hence 


they attract the clappers, communicate to 
them a little Electricity, and repel them to 


the unelefrified bell D, upon which the 


run again to the bells CE, from which 
they acquire more Electricity, &c. If by 
holding the filk thread F, the chain of the 
middle bell be raiſed from the table, the 
bells, after ringing a little while, will top; 

becauſe the bell D remaining inſulated; 
will ſdon become as ſtrongly electrified as 
either of the other two bells; in which 
caſe th - oppo 
of depoſiting the Electricity that they 
acquire from the. bells 2 9.17 muſt Wbt 
quently ſtop. 


-S 


If this experiment be ds in | the . 
ſparks will be ſeen between the + ppen 
und the. bells. 4 


5 , : 
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The experiment will hows a better effect, | 


if, inſtead of keeping the machine in motidd, 


- 


clappers depoſit their Electricity, and then 


e clappers, having no opportunity 


a charged jar be ſet with its Epob in, ogn- 
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EXPERIMENT, XVI. ; | 1. 
De Sþ ider ſeemingly aninated by Eketriciy. 


Fig. ꝙ of plate II. keptefehte an electric 
jar, having a wire CDE faſtened on its out- 
fide, which is bent ſo as to have its knob E 
as high as the knob A. B is an artificial 
ſpider made of erk, with a few ſhort 
threads run through it, to repreſent its 
legs. This ſpider is faſtened at the end of 
a ſilk thread, procceding from the cieling 
of the room, or from any other ſupport; ſo 
that the ſpider may hang mid-way between 
the two knobs A, E, when the jar is not 
charged. Let the place of the jar upon 
the table be marked; then charge the jar 
by bringing its knob A in contact with the 
prime Conductor, and replace it in its 
marked place. 2 The ſpider will now begin 
to move from knob to knob, and continue 
this motion for a N time, Jome- 


_ for fever hours. 10 e bo pines 
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A, which communicates to it a ſmall quan- 
tity of Electricity; the ſpider then becom- 
ing poſſeſſed of the ſame Electricity witli 
the knob A, is repelled by it, and runs to 
the knob E, where it diſcharges its Elec- 
tricity, and is then again attracted by the 
knob A, and ſo on. In this manner the 
jar is gradually diſcharged; and when the 
diſcharge is nearly coipletel, ad er 
Giniſhes f its motion. 
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- Fig. 13 of Plate II. . an inſtru- Ml 
ment compoſed of two glaſs tubes CD, 1 
one within another, and cloſed with two \.- 
knobbed braſs caps, A and B. The inner- | 
moſt of theſe tubes has a ſpiral row of ſmall 
round pieces of tin-foil, ſtuck upon its out- 
idle ſurface;/and lying at about one-thir- 
tieth of an inch from each other. If this 

inſtrument be held by one of its extremi- 
ties, and its other extremity be preſented to 
the prime Conductor, every. ſpark that it 
receives from! you * — will 
| 2 3 cauſe 
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. cauſe .ſmalls ſparks to appear between all 


the round pieces of tin-foil ſtuck upon the 
innermoſt tube, which in the dark affords a 
pleaſing ſpectacle; the inſtrument appeat- 
ing encompaſſed by a {pic line of fire, 


The ſmall round pieces of tin-foil are 
ſometimes ſtuck upon a flat piece of glaſs, 
ABCD, fig. 12, fo as to repreſent, curve 


lines, flowers, letters, &c, and they are il+ 


luminated after the ſame manner as the | 
ſpiral tube; 5 i. e, by holding the extremity 


C, or B, in the hand, and preſenting the 


other extremity to the prime Conductor, 


When che machine is in motion. 


.* 
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bong Exronimaat RV. 


fo mike Holes through a Glaſs Tube hy men 
OT Eri Sparks, 8 caſes 


A at cul. if aut 1 


about five or ſix inches length, be cloſpd her- 


metically, or by means of ſealing · wax, at one 
end, and fill about half of it with olive oil; 
then ſtop the aperture of i it with a cork, and 
let a wire paſs. through the cork, and como 
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mity below the ſurface of the oil. This 
end of the wire muſt touch the ſurface of 
the glaſs, for which purpoſe it muſt be bent 
nearly at right angles, which may be eaſily 
done before the cork is put upon the tube. 
Things. being thus prepared, bend into a ring 
the other extremity of the wire, and ſuſpend 
it, with the tube hanging toffit, to the wire 
at the end of the Conductoßſ- Then work 

the machine, and bring the Knuckle of a fin- 4 
ger or the knob of a wire near the outlide 
of the tube, juſt oppoſite. to the extremity of 
the wire; the conſequence of which will be, 
that a'fpark will happen between the wire 
and the knuckle, which makes a hole Il 
through the glaſs.— By turning the wire {lf 
about, or raiſing and lowering it, many holes | | 
may be ſucceſſively made in the ſame tube, "7. 
Ig at es apa A | 


ks this experiment it 1 very PIR Wo 
* that ſo ſmall a power as a ſimple electric " i 
ſpark ſhould perforate a hole through fo | =_ 
hard a ſubſtance as glaſs; and ſometimes the 
thickneſs of the glaſs has been . a 
Fan de woe inch, ee 
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EXPERIMENT XIX. 


To cauſe the Quickfilver to riſe in a Thermo- 


meter oy means WY: rh a 


| F. ix a 3 ball to the wire chat pro- 
ceeds from the extremity of the prime Con- 


ductor, and place another like wooden ball 
on a wire or other Conductor that com- 
municates with the earth, at about half an 


inch diſtance from the other ball; in which 


ſituation, it is clear that, when the machine 


is in action, a ſtream of electric fluid will 

paſs from one ball to the other. Now if 

you place the bulb-of a mercurial thermo- 

meter in that ſtream; v:z. between the two 

balls, you will find that the quickſilver in 

it will be gradually raiſed by the action of 

the ſtream; and if the machine is worked 

for ſome time, the mercury 1 
en degrees ee its ne, ſtation, 


N. , B. For this experiment, the bulb of 
the thermometer muſt be quite detached 
from the ſcale, ſo that the {yo may begin 
GS x at 
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at leaſt three inches above it. The experi- 


ment anſwers beſt when the balls are of ſoft 


EXPERIMENT XX. 


To let Sealing-Wax be ſpun into fine Threads 
5 op means W 36 


stick a mall bit of ſealing- wax on the 


extremity of a wire, and warm it ſo as to be 
ready to drop; in the mean time let the 


electrical machine be worked; then ſtop the 


motion of the machine, and at the ſame time 


bring the hot ſealing-wax within four or 


five inches of the prime Conductor, moving 


it about in à winding direction, and you 


will find that the ſealing · wax throws ſeveral 
cxceedingly fine threads to the prime Con- 
dudtor, which appear like red wool. _ 


This 


1 8 beſt whoa the 
| Conduthors Covered with varniſh. 
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EXPERIMENT XXI. 
The dancing Ballu. 


Fix a pointed wire upon the prime Cone 
ductor, with the point outward; then take 
a glaſs tumbler, graſp it with your hands, 
and preſent irs infide fur face to the point of 
the wire upon the prime Conductor, while 
the machine is i in "motion ; dhe gut in this 


infide Nifacs acquires” the Eletticity from 
the point, and its butſide loſes its natural 
quantity of elecktie fluid throngh the hands, 
which ſerye as xtoativg.—This done, put a 
few pith balls upon the table, and cover 
them with this charged glafs tumbler. The 
balls will irnedzitely begin to leap up 
along the ſides of the glaſs, as repreſented 
in fig. 15 Plate IT. and will continue _ 
motion for a cohifiterable time, WRIT; 


In 3 the pich-ball are at- 
trated: and repelled by the electric fluid 
n upon ue inſide ſurſace of the. 
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glass, which they gradually conduct to the 


the glaſs is ſet; at the ſame time that the 
external ſurface of the glaſs acquires the 
electric fluid'from the contiguous air, 


ExyBRxIMENT XXII. 


Ts promote the Evaporation of PF luids, by 
iP means of E Oye 3 


Take two en pewter plates, and pour 
in each of them an-equal quantity of 
ie juſk enough to cover their bot- 
toms; and with the help of a pair of ſeales 
let them be made equal in weight. This 


done, put one of the plates upon an inft | 
lated ſtool, communicating with the ww 


Conductor of the electrical machine, and 
ſituate the other plate in ſome other part 
of the room; where it' may be in an equal 
degree of heat, and equally expoſed to the 


air as the other plate, bat only out of the 


influence of Electricity. Let now the ma- 
chine be put in action, ſo as to keep the 


prime Conductor, and the plate conneQted = 
with it, ſtrongly" cledtrified for about half 


a W or ener, "Rows top tho mas 
7 0 St ON 1 


table, or other conducting body upon which 


348 AComPrLeTE TREATISE 
chine, and weigh both the plates; it will 
be found, that the plate which has been 
electrified is the lighter ; hence it is plain, 
that the electrization has promoted the eya- 
poration of the water contained in it. 


The fame experiment may alſo be made 
with fruit, with animals, with plants, and, 
in ſhort, with any thing that is actually eva- 
porating; but in ſome ſuch caſes, the elec- 
trization ſhould-be continued much longer; 
and alſo other circumſtances ought to be 
taken into account, in order to render the 
effect of Electricity both ſenſible and cer- 
tain. This experiment is alſo attended with 
the ſame effect, whether the electrization is 
poſitive or negative; hence we have another 
reaſon to diſbelieve that negative cleQriza- 
tion produces any effects upon the human 
body, different from the poſitive. Mr. 
Eb who a few years ago publiſhed 
a diſſertation on the effects of Electricity 
upon ſome organic bodies, pretended to 
have found, that both animal and vegetable 
life were retarded by negative electriſica- 
tion; but I do not know whether the ex- 
periment was ever repeated by any body 
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elſe. The oddity and diverſity of effects 
ariſing from experiments apparently ſimilar, 
are ſuch, that no perſon, converſant with 
ca) philoſophy, ſhould poſitively 
affirm any new natural law, that is indicated 
by a few facts, which are moſtly of a dubi- 
ous nature; eſpecally when many other 


conſiderations ſeem to ſhew the im probabi- 
=O of the aſſertion. 


EXPERIMENT XXIII. 


To fhew that the Fluids of the Human Body. are 
better Conductors of Electricity than Water. 


Take a glaſs tube about one-fortieth of 
an inch in diameter, and nearly fix inches 
long, or rather two fuch tubes, exactly equal 
in length and diameter; and holding one of _ = | 
them with one extremity in water, let it be . 
filled with that fluid. The water will ſoon 
fill the tube, in virtue of the capillary attrac- | 
tion ; eſpecially if the tube be held inclined = | 

do the ſurface of the water. After the ſame WT 

manner let the other tube be filled with 4 
blood, or ſome other fluid of the human 

body. Now let an electric jar be charged. 
and the circuit throu gh eh the 5 jar is to 
8 be | 


be diſcharged, let it be formed of one of 


* 
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theſe tubes; to the extremities of which 
ſlender wires may be fitted fo as juſt to touch 


the fluid contained in it, and alſo the arms 


6 bl 


of a perſon that is defirous of trying the ex- 
petiment. In this manner, if the diſcharge 
of the jir be made ſeveral times, alternately 
changing the glaſs tube, viz. uſing once that 
filled with water, then the other filled yith 
blood, and fo on; it will be found that the 
ſhock is felt more ſenſibly when the glaſs 
tube filled with any fluid of the human body 


forms part of the circuit, than when the tube 
filled 1 water is uſed. | 


9 


The perſon who tries this experiment ad 
not be afraid of the ſhocks, - becauſe their 


force is much weakened by going through 
the ſmall quantity of fluid contained in the 
glaſs tube. Beſides, the ſtrength of the 
ſhocks ſhould not be greater than may be 


juſt felt. It is only neceſſary to charge the 


jar always equally high, which is eaſily dene 
by means of Mr,Lanz's Electrometer, de- 
ad Lay ene ey: = 
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* After the like manner the degree of con- 
ducting power of vatious ſubſtances may be 

| aſcertained: :: Thus it may be obſerved; chat 
ſea- water conducts better than freſh water, 
and that common freſh Water conducts bet - 
ter than diſtilled water. The conducting 
power of ſome powders may be alſo tried 
in this manner. 


, 


EXPERIMENT XXIV. 


25 break ſmall Glaſe Tubes by means of « ar 8 
2 elettric Shock. 


; 


Let ſome glas tubes be drawn 1 the 
help of a blow-pipe, nearly in the ſhape re- 
preſented by AB, fig. 9, Pl. II. viz. narrow 
in the middle and larger towards their extre- 
mities. The diameter of the middle part 
ſhould not exceed one- twentieth part of an 
inch. Fill one of theſe tubes with water, 
after the manner deſcribed in the preceding 
| experiment, and inſert two flender wires 
through both apertures, the extremities of 
which, in "the tube, ſhould come within 
about one-tenth.of a an inch: of, each other. 
This done, let the diſcharge of an Pre 
© be made N this tube, viz. by con 


' neQing g 


4 Won 


io 


—— —— — - — — = 


352 A ComPreTE TREATISE 


necting the ring of the wire A with the 
outfide of the jar, and the ring of the wire B 
with the inſide of the ſaid jar, and the tube 
will be broke with conſiderable violence. 
The fame effect is produced when the tube 
is filled with any other liquor N of 


water. 


If the extremities of the wires 8 the 
tube are put ſo far from each other, as to 
exceed the diſtance at which the charge of 
the jar can leap in the form of a ſpark, then 
© glafs tubes will not be broke. 


By this Cant we can havilly's Sho 
any inſtruction relative to the ſenſation of 
' the ſhock perceived by a perſon, who forms 
the circuit in the diſcharge of an electric 
jar for we learn by the experiment, chat 
except any ſpark happens within the water, 
the fineſt! and brittleſt tube is not broke; 
and therefore we may conclude, that the con- 
cuſſion given to the tube by the ſhock, when 
the extremities of the wires within it are 
conſiderably far from each other, is very 
little, if at all ſenſible, —Farther, it ſeems 
plain, that if inſtead of one tube, the diſ. 
8 of che jar 9 through one 
8 
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hundred or one thouſand tubes, the impulſe 
of the ſhock would be proportionably leſſen- 


ed; and indeed we can hardly form any idea 


of the ſmallneſs of its power in that caſe. 
How happens it then that a very ſmall ſhock 
ſent acroſs the arms of a man, which ſhock, 
we may reaſonably ſuppoſe, does not occa- 
ſion any ſpark within the veſſels of the body, 
is ſenſibly felt, and produces an involuntary 
motion, when it paſſes through innumerable 
veſſels filled with fluids, which are far better 
conductors than water ? 


The ſubſtance of the veſſels of the hu. 
man body is certainly a leſs good conductor 
than the fluids contained in thoſe veſſels; 
but it can hardly be ſuſpected, that the elec- 
tric fluid occaſions the involuntary motion, 
&c. by going through that ſubſtance rather 
than through the” fluids, which are much 
better conductors. Perhaps that ' ſudden 
involuntary motion is produced by the'elec= 
fric fluid acting upon the nerves.” But'it 
ſeems ,that, independent of the already 
knbwn parts of the human body, there is 
ſome other principle that accompanies” the 
life of a an n animal, which'is in a certain man- 
| . , ner 
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ner a conductor of electricity, and whoſe 
action ceaſes as ſoon as the animal becomes 
extinct. It has been remarked in ſeveral. 
inſtances, that if an electric ſpark paſſes 
through a given part of a living animal, 
the ſame ſhock, after the animal is dead, 
will be viſibly tranſmitted over the ſurface 
of the ſame part, but not through it. 


4 


ExPER IMENT, XXV. 


To cry ylallize Oil of Tartar = means „ of 
3 pe 5 Electric Sparks. * 
Take a glaſs why abant 7 on ke _ 
and about one quarter of an inch in diame- 
ter, open at both ends, and moiſten the inſide 
of it with oil. of tartar per deliquium ; then 
adapt two corks to the extremities of this 
tube, and introduce a wire through each of 
them. The extremities of theſe. wires 
within the tube ſhould be about three quar- 
ters or one inch from one another. This 
done, connect one of the wires with the 
outſide coating of a pretty large electric jar, 
and the other wire with the diſcharging 
electrometer: 3 
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electrometer; then let the jar be diſcharged 
ſeveral times through the tube; and it will 
be often found, that the oil of tartar upon 


the inſide ſur face of the tube, gives manifeſt 


ſigns of cryſtallization. Now by experi- 
ments ſimilar to this, ſome ingenious perſons 
have pretended to ſhew, that the electric 
fluid contains an acid, which combining 
with the oil of tartar, neutralizes it, and 
occaſions the cryſtallization.— It has even 
been faid, that the phenomena of electricity 
are the effects of two principles, viz.” an 
acid which conſtitutes the poſitive, and an 
alkali, which conſtitutes the negative elec- 
tricity. It would be uſeleſs to endeavour 
to refute ſuch an hypatheſis, when a very 
little acquaintance with the ſubject is ſutti- 
cient to manifeſt its abſurdity. The cryſtals 
lization has been with more juſtice attri- 
buted to a quantity of fixed air generated 
by the action of the ſhocks on the common 
air within the tube. 
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C H A P. XII. 


F urther Pro perties of the Leyden Phaal, or 
charged Electrics. 


HE properties of charged electrics, 

plain as they may appear at firſt 
ſight, and conformable to the commonly- 
eſtabliſhed theory of Electricity, are yet, 
when attentively conſidered, far from be- 
ing intirely underſtood, ſo as to require no 
further experiments, or leave no doubt in 
the mind of the ſpeculative Electrician. 
The firft queſtion, that naturally occurs, 
in conſidering a- charged phial, is, Where 
does the ſuperinduced electric fluid reſide? 
— Is it lodged in the ſubſtance of the 
glaſs, or in the air. contiguous to the ſur- 
face of the phial ? In the firſt caſe, if the 
electric fluid penetrates a certain quantity 
of the ſubſtance of the glaſs, it follows, that 


a glaſs plate may be s ſo thin, that the 
electric fluid aue free ed pervade its. ſub- 


ſtanee. 
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ftance*, If ſuch a plate can be made, it 
will be eaſy, from thence, to determine how 
far the electric fluid can penetrate the ſub- 


ſtance of the glaſs, when charged in the 


uſual manner. In the ſecond caſe, if the 
electric fluid reſides in the air cantiguous 
to the glaſs, it muſt repel that air, . e. a 
glaſs bottle ſhould contain leſs air when 
charged, than when in its natural ſtate ; 
but this is contrary to experience, 


The late Mr. Can rod charged ſome 


thin glaſs balls of about an inch and a half 


in diameter, having tubes of about nine 
inches in length, and afterwards ſea led them 
hermetically. If theſe balls, when they 
were cold, were preſented to an electrome- 
ter, they ſhewed no ſign of Electricity; but 
if they were kept a little while near the 
fire, they then appeared ſtrongly electrical, 
and poſſeſſed of that kind of Electricity 
with which their inſide had been charged. 


have often blown glaſs balls ſo thin, that their 


ſubſtance was leſs than one ſix-hundredth part of an 


inch, and have always obſerved, that they were capa- 


ble of receiving a charge, which they retained for 1 


conſiderable * if they were not made very hot. 
5 h Mr, 
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Mr. CANTON diſcovered farther, that if 
theſe balls are kept under water, they retain 
their virtue for a conſiderable time, even for 
ſeveral years; but if they be often uſed, 
their power is foon exhauſted. It is obvi- 
ous to remark, that the Electricity, which 
appears upon the outſide of theſe balls, 
when they are rendered hot, i. e. when the 
glaſs is rendered a Conductor by the heat, 
is not that Electricity, which properly con- 
ſtitutes the charge, but the ſuperfluous 
Electricity of their inſide *. 


„ 


As for the Electricity, which conſtitutes 
the charge, it being juſt ſufficient to ba- 
lance the contrary Electricity of the oppo- 


* If a charged jar be inſulated, and diſcharged with 

an inſulated diſcharging rod, after the diſcharge both 
the fides of the jar, together. with the diſcharging rod, 
will be found poſſeſſed of the Electricity contrary | to 
the EleQricity o of that ſide of the jar, which | was 
touched laft befote the diſcharge 3 which ſhows that 
one fide of a charged electric may contain a greater 
quantity of Electricity than that, which is ſufficient 
to balance the contrary Electricity of the oppolite 
ſide. This redundant Electricity mould be carefully 
conſidered in Nerf experiments of a delicate 
natur wn Gs h 
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fite ſurface. of the glaſs, it will: loſe its 
power as ſoon as it is arrived to that ſurface, 
which in the caſe of the above-mentioned 
balls, it actually reaches, before it can act 
upon the elerometer. 


The | moſt . phenomena pro- 
duced by charged electrics, are exhibited 
with flat plates of glaſs, jointly charged, 
like a ſingle coated plate. If two glaſs 
plates, having plain ſurfaces, be placed one 
upon the other, and their out ward ſurfaces 
be coated with 'tin-foil, in the uſual man- 
ner of coating a ſingle plate for the Leyden 
experiment, and then be charged, by pre- 


ſeating one coating to the prime Conduc- 
tor, and communicating the other with the 


earth, the plates (which we ſhall call A, 
and B) after having been charged, will ad- 
here very firmly to one another, and if ſepa- 
rated, A, uiz. that, whoſe coating was pre- 
ſented to the prime Conductor, will appear 
poſitive on both ſides, and B negative on 
both ſides. If theſe plates be laid in con- 
tact as before they were charged, and are 
diſcharged by making a communication 
between the two coated fides, they will be 
3012 found 


; 
\ 
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found ſtill to adhere to one another after 
the diſcharge ; and if ſeparated, they will 
appear ſtil} electrified, but with this re- 
markable difference, dis. that now A is ne- 
gative on both ſides, and B poſitive on both 
fides. Ir theſe plates, after being diſcharged, 
be ſeparated in the dark, flaſhes of light are 
perceivable between their internal Turfaces. 
By laying the plates together, touching their 
coatings, and ſeparating them ſucceffively, 
the flaſhes may be obſerved for a conſidera- 
ble number of times, diminiſhing by de- 
grees, until they quite vaniſh. 


Father BeccARta explains theſe, and 
other fimilar phenomena of charged as well 
as of excited electrics, by the following 
principle, which he diſtinguiſhes by the 
name of vmdicatg Electricity. When two 
bodies, either a Conductor and an electri- 
fied electric, or two contrarily and equally 
elecrified clerics, are joined together, they 
adhere to each other, and their Electricities 


ditappear z but as ſoon as they are ſeparated, 
the clerics recover their Electricities . 


* See Bxccanza's Arifical Eee, Part II. 
Sec. VI. | 


How 
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How far this principle can be of uſe to ex- 
plain the phenomena of charged glaſs, &c. 
I will not take upon me to determine. It 
would exceed too far the limits of my work, 
if I were to enumerate and account forall the 
particulars minautely. When the principle is 
expreſſed, the ingenious reader may eaſily ap- 
ply it to explain the effects. I (hall only 
mention an obſervation of Mr. HEN LV, re- 
lative to this ſubje&, which ſeems not con- 
formable to Father BeccarIA's theory; 
and with that I ſhall conclude this Part 
of my work. Says Mr. HENLy, in one 
of his papers preſented to the Royal Society, 
in which he deſcribes the above-mentioned 
experiments of the two glaſs plates :— 
« Crown-glaſs, that is, the glafs commonly 
r uſed for faſh-windows, though ſo much 
< thinner, ſucceeds in this experiment as 
< well as the platc-glaſs ; but what is very 
* remarkable, the Dutch plates, when 
<« treated in the ſame manner, have each a 
« poſitive and negative ſurface, and the 
Electricity of both ſurfaces of both plates 
is exchanged for the contrary Electricity 
in the diſcharge. If a clean, dry, uncoated 
plate of looking-glaſs be placed between 
Vol. I. B b the 
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« the coated locking-glaſs plates, or be- 
* tween the plates of crown-glaſs, it ap- 
« pears, after charging, to be negatively 
* electrified on both ſides; but if it be 
placed between the Dutch plates it ac- 
* quires, like them, a poſitive Electricity 
* on one ſurface, and a negative Electricity 
on the other.” | 


In another paper Mr. HENLx further 
obſerves, that if the Dutch plates be ſepa- 
rated immediately after being charged, they 
will then act like two plates of looking- 
glaſs, i. e. one of them will be poſitive, and 
the other negative, on both ſides; but if a 
little time be allowed before the plates be 
ſeparated, the experiment will conſtantly 
ſucceed as above *. 


* To this, as well as to the third edition, a diſſerta- 
tion on the vindicating Electricity has been added in the 
Appendix; which will ſhew, by plain'experiments, this 
wonderful property of glaſs, &c. whilſt this chapter has 
been here reprinted juſt as it was publiſhed in the two 
preceding editions. SN TI . 
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